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PBEFACE. 


Oh  completion  of  this  second  volume  of  the  Journal  of  the  Asiatjc 
Socnrr,  the  Editor  feels  it  to  be  due  to  his  subscribers,  as  well  as  to 
himself,  to  lay  before  them  as  briefly  as  possible,  the  results  of  the  ar- 
nngements  which  he  contemplated  carrying  into  effect  at  the  conclusion 
of  the  last  Toliune; — more  especially  as  a  somewhat  erroneous  estimate 
of  the  coat  and  circulation  of  the  Journal  found  admission  into  a  late 
notice  of  the  Indian  Periodical  Press,  drawn  up  by  the  Editor  of  one 
of  the  morning  papers.  The  Journal  is  not  published,  as  there 
stated,  hy  the  Asiatic  Society,  but  solely  at  the  cost  and  responsibility 
of  the  Secretary,  who  was  Editor  of  it  before  he  enjoyed  the  honour  of 
an  election  to  that  office.  Since  there  never  has  been  the  least  view  to 
profit,  either  in  the  Glbaninos  or  in  the  present  work,  there  can  be  no 
olject  whatever  in  concealing  any  information  respecting  its  publica- 
tion ;  and  it  may  be  useful  hereafter  to  And  on  record  a  note  of  the  ex- 
pences  of  printing,  and  the  difficulties  against  which  a  Journal  ezdu- 
tivelj  scientific  has  had  to  contend,  as  well  as  the  advantages  which  it 
has  enjoyed,  in  India  at  the  present  time.  The  following  particulars 
have  therefore  been  extracted  from  the  accounts  of  the  two  years  now 
terminated. 

The  amount  of  subscriptions  to  the  Journal  at  one  rupee  per  number, 
nicliiding  two  extra  numbers,  in  1832,  was Rs.    5148    8 

Tirom  this,  deducting  20  per  cent,  commission  paid  to 
HcMTB.  Thacker  and  Co.  for  circulating  it, 1028  11 

There  remained  net  subscriptions  available,  Bs.    4114  13 

The  Baptist  Mission  Press  charged  for  pristbg  and 
stitching  SOD  copies,  Rs.  3742  10 

And  the  16  plates  cost  with  printing,  416    5 

Total     4178  6 
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The  result  of  the  first  year  exhibits  a  suffident  accordance  between 
outlay  and  return.  Of  the  amount  subscribed  however,  only  Rs.  3786 
13  have  been  collected  up  to  the  present  time,  so  that  in  fact  there 
was  a  deficit  of  Rs.  392  2. 

The  alterations  which  the  Editor  proposed  and  completed  for  the 
second  year  were  :— 

1.  The  saving  of  nearly  half  of  the  commission  paid  for  the  mere 
circulation  of  the  work  (without  responsibility),  by  undertaking  that 
duty  with  the  aid  of  his  establishment  as  Secretary  of  the  Asiatic  So- 
ciety; 

2.  As  a  return  for  this  favor,  he  proposed  circulating  the  Journal 
gratis  to  such  of  the  paying  members  as  should  express  a  desire  to 
take  it  in. 

The  efiect  of  this  scheme  has  been  as  follows  : 
Fifty  members  of  the  Society  have  availed  themselves  of  the  privi- 
lege, which  has  made  a  deduction   to  the  same  amount   from  the 
monthly  receipts.    The  number  of  copies  circulated,  including  those 
sent  to  subscribers  and  societies  in  Europe,  is  about  450. 

The  number  of  paying  subscribers  on  the  list,  b  320,  which  at  1  R. 
per  month,  (including  one  extra  number  of  Buchanan,)  would  give 
Rs.  4480. 
The  expenses  of  printing  500  copies,  of  670  pages, 

at  4-5  per  page,  may  be  stated  at Rs.  2,890 

144  pages  of  Buchanan,  at  4-8  per  page, 648 

Covers,  table  work,  &c.  charged  extra, 250 

40  pages  of  Appendix,  at  5  Rs 200 

28  plates  (18  lithographs,  10  engravings*^, ....      480 

Establishment  for  circulation, 600 

5,068 

Leaving  a  loss  on  the  year  of  Rs.  588,  or  nearly  as  much  as  the  sub- 
scriptions of  the  members  exempted  from  paying. 

But  it  must  be  mentioned,  and  mentioned  with  a  degree  of  disappoint- 
ment which  is  almost  disheartening,  that  of  the  flattering  list  of  sub- 

*  For  these  the  cost  of  prfiting  and  paper  only  if  charged. 
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icribers  aboTe  given,  70  have  not  paid  any  part  of  the  year's  snbscrip* 
tioB,  and  as  many  more  are  still  in  arrears ;  so  that  a  balance  of 
Rs.  1321-8  still  remains  to  be  collected.  The  actual  state  of  the  concern 
u  therefore  by  no  means  so  favorable  as  could  be  wished*  for  it  leaves 
the  £ditor  out  of  pocket  upwards  of  2000  Rs.  as  the  reward  of  his 
labour  for  two  years  !  But  he  will  not  for  a  moment  suppose  that  the 
balances  outstanding  are  not  recoverable  :  on  the  contrary  the  prin* 
cipal  diflSculty  lies  in  the  distance,  and  the  supposed  want  of  a  mode 
of  remittance. — Many  subscribers  are  not  aware,  that  letters  containing 
hoondees  for  the  amount  may  be  transmitted  post  free  to  the  Editor. 

It  will  be  remembered,  that  the  Bengal  Government  were  pleased 
to  bestow  the  privilege  of  free  postage  on  the  Glbaninos  and  on  the 
Journal,  on  condition  of  the  publication  of  the  late  Dr.  Buchanan's 
Statistical  Reports.  Under  the  impression  (justly  formed)  of  a  corres- 
ponding increase  of  circulation,  consequent  upon  this  liberal  boon,  it  was 
resolved  not  to  incorporate. these  records  in  detach^'^otices  in  the 
JouBNAL,  nor  to  diminish  from  its  original  matter*,  but  to  publish  them 
as  a  separate  work  ;  and  one  volume  has  accordingly  been  completed, 
containmg  356  paged,  which  at  4-8  per  page  have  cost  Rs.  1,602 

And  a  reprint  of  the  first  108  pages,  which  became  ne- 
cessary on  the  subsequent  extension  of  the  edition  from 
300  to  500  copies,  216 

Total,  Rs.  1818 
This  expence  has  been  incurred  therefore  on  account  of  Government 
in  return  for  the  postage  saved,  not  to  the  work,  but  to  the  sub- 
scribers of  the  JocTBNAL.  On  the  completion  of  the  first  volnme 
of  Buchanan,  a  second  extra  volume  of  an  official  nature  on  the 
Monetary  System  was  commenced,  of  which  50  pages  have  been  printed 
with  3  plates,  being  in  fact  an  expence  of  more  than  300  rupees  not 
included  in  the  above  estimate.  The  Government  meantime  placed  the 
remaining  volumes  of  Buchanan  in  the  Editor's  hands,  with  an  intima- 
tion of  its  "desire  that  the  printing  of  these  records  should  be  conti- 
nued." It  was  therefore  with  no  small  feeling  of  mortification  that 
*  Originilly  32  psfet  only  were  gireain  escb  number,  Utterly  64. 
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the  E0ITOE  perused  the  following  letter,  anBoancing  that  the  privilege 
of  free  postage  should  cease  from  June  next,  especially  after  having 
been  honored,  on  an  explanation  of  the  nature  of  the  work,  with  an 
extension  of  the  same  privilege  to  the  Madras  presidency,  in  addition 
to  that  formerly  bestowed  by  the  Governors  of  Bombay  and  Ceylon. 

To  JAMES  PRINSEP,  Eso. 
Oenl.  Dept.  Editor  of  the  Jovanal  of  the  Asiatic  Society, 

Sir, 
I  am  directed  to  inform  yon,  that  the  Governor  General  in  Council  has  resolved, 
that  after  six  months  the  exemption  from  postage,  which  is  now  enjoyed  by  the 
Joanud  of  the  Asia^  Society,  shall  be  disconlinoed. 

I  have  the  honor  to  be. 
Sir, 
Tour  most  obedient  servant. 
Council  Chamber,  G.  A.  BUSHBY, 

2nd  Dec.  1833.  Offg.  Sec.  to  Govt. 

It  may  reasonaUy  be  feared  that  many  subscribers  at  distant  stations 
may  be  anable  to  continue  their  support  to  the  work,  when  its  cost 
shall  be  enhanced  by  postage ;  but  (should  it  be  impossible,  on  a  pro- 
per and  respectful  representation  of  the  circumstances,  to  avert  the 
imposition  of  postage)  every  means  will  be  taken  of  lessening  the  burthen 
by  sending  the  monthly  numbers  by  the  bangy  instead  of  the  regular  dftk. 

On  the  contents  of  a  volume  which  has  already  been  perused  by 
nearly  all  to  whom  it  circulates,  it  would  have  been  obviously  need- 
less to  make  any  remark,  were  it  not  desirable  to  prove  that  the  favors 
hitherto  conferred  upon  the  work  by  the  Government  of  the  country 
had  not  been  altogether  misapplied. 

Independently  of  the  volume  of  Dinajpur  Statistics,  which  forms  a 
model  for  the  use  of  public  officers  engaged  in  collecting  similar  in« 
formation,  the  Glbaninos  and  the  Journal  have  been  the  means  of 
bringing  to  notice  many  of  the  mineral  resources  of  our  vast  Indian 
Empire,  and  of  leading  to  fresh  discoveries  by  the  announcement  of  what 
had  already  been  found :  coal  may  be  adduced  as  an  example,— of  which 
twenty  or  more  different  localities  have  been  brought  to  our  knowledge 
through  its  pages,  whereonly  two  were  before  known.  Of  thenative  mine- 
ral  productions,  iron,  copper,  gold,  &c. :— Of  the  native  arts  and  manu- 
factures, salt,  nitre,  turpentine,  dyes,  mills,  &c.  nnmeroos  original  ac- 


Digiti 


ized  by  Google 


PRSrACB.  IX 

ooimU  luLTe  been  imerted  :  catalogues  of  woods*  mediciDal  planU  tfi4 
drugs :  experiments  on  materials,  wood»  iron,  cement ;— ^Statistical 
repivts; — descriptions  of  newly  explored  countries  and  people : — in  fact, 
it  woakl  be  diffiowh  to  open  a  number  of  the  Jouenal  without  finding 
some  information  which  must  possess  value  in  the  eyes  of  a  gorem* 
ment.  ContributioDfi  of  a  more  exclaeiTely  scientific  nature  have*  in 
the  mean  time,  continued  to  multiply,  and  the  objects  pointed  out  as 
desiderata  at  home  in  the  geography,  meteorology,  geology,  and 
natural  history  of  this  country,  are  in  the  course  of  rapid  and  systo* 
matic  elncidation.  So  numerous  for  instance  have  been  the  registers 
ef  the  weather  offered  for  publication,  that  space  could  only  be  found 
for  abstracts  of  maey.  There  has  hardly  been  time  for  the  collection 
of  materials  regarding  the  tides  of  the  Indian  coasts,  suggested  in  the 
Rev.  Professor  Wbbwxll's  circular,  (inserted  in  page  151,)  but  the 
attention  of  those  who  have  opportunities  of  eliciting  the  information 
required,  is  again  solicited  to  this  object. 

Ab  apBroof  of  the  benefit  conferred  on  science  by  the  free  and  extensive 
eircolatioB  oi  a  periodical  devoted  to  such  objects,  the  Editor  feels  pride 
in  allndiog  to  the  ardour  which  his  plates  of  ancient  coins  have  in- 
spired in  many  active  collectors,  and  above  all  to  the  reward  bestowed 
ou  himself  by  the  munificence  of  General  Vbntdra,  the  most  successful 
pursuer  of  antiquarian  research  in  the  Pa^}4b,  who  has  presented  to 
him  all  the  coins  and  relics  discovered  on  opening  the  celebrated 
Tcfie  of  Manikyala.     They  are  now  on  their  way  to  Calcutta. 

That  extracts  and  analyses  of  European  science  have  not  been  more 
frequent  must  be  attributed  onoe  more  to  want  of  space  and  want 
of  leisure.  The  Editor  would  recommend  all  who  seek  for  knowledge 
of  the  progress  of  science  in  Europe  to  procure  a  copy  of  the  Reports  of 
the  British  Association  for  1832,  in  which  they  will  find  every  branch 
discussed  by  the  philosopher  best  able  to  give  it  illustration.  To  at« 
tempt  to  shorten  those  admirable  essays  would  be  mutilation  rather 
than  abridgment ;  yet  unfortunately  most  of  them  are  too  long  for  the 
pages  of  a  monthly  journal. 

On  the  subject  of  orthography  of  native  words,  the  Editor  is  driven 
to  make  one  concession,  for  which  he  fears  the  learned  Societies  at  home 
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win  denounce  him  as  an  apostate  to  the  system  of  their  leader.  Every 
commonication,  with  hardly  any  exception,  which  comes  for  publication, 
adopts  the  Gilchristian  mode  of  spelling,  or  that  modification  of  it  which 
has  been  ordered  to  be  used  in  all  Government  records,  surveys,  &c. 
An  attempt  has  been  made  hitherto  to  conform  the  whole  to  Sir 
William  Jonbs'  method,  but  necessarily  there  have  been  continual 
omissions,  and  the  contribators  in  most  cases  express  themselves  but 
ill  pleased  to  see  their  words  transformed  into  shapes  but  ill  accordant 
with  ordinary  English  pronunciation.  The  Editor  has  therefore  re- 
solved to  adopt  the  middle  course  followed  in  Hamilton's  Hindustan, 
namely,  to  print  all  Indian  names  and  words  in  the  ordinary  roman  type 
as  they  are  usuaUy  written  and  pronounced,  and  to  place  in  italics  all 
such  native  terms  and  proper  names,  as  are  corrected,  and  spelt  accord- 
ing to  the  classical  standard  of  Sir  William  Jonbs  :  in  many  cases  the 
latter  may  be  inserted  in  brackets  after  the  ordinary  word. 

Where  contributors  have  occasion  to  illustrate  their  papers  by 
plates,  it  will  be  a  great  convenience  to  the  Editor  to  have  the  origi- 
nal drawings  prepared  of  the  same  dimensions  as  the  printed  page 
of  letter  press,  to  save  the  trouble  and  expence  of  reducing  them. 

Tbe  Editor  will  not  allude  in  this  place  to  the  severe  loss  he  has 
sustained  in  the  death  of  some  of  the  most  able  and  constant  suppor- 
ters of  his  work,  and  the  departure  to  Europe  of  others  in  the  course  of 
the  past  year ;  since  he  hopes  that  a  more  worthy  channel  wiU  be  found 
for  the  record  of  their  meritorious  labours  for  the  cause  of  Science  in 
India,  in  the  Proceedings  of  the  Asiatic  Society,  to  which  their  names 
belong,  and  in  which  their  reputation  must  ever  be  cherished  with  fond 
remembrance. 

1st  January,  1834. 
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ERRATA. 


Pftgt  37  line  36   far*  Col,  Swiney,'  read'Dr,  SwUicy/ 

57   —    23   /or  «  Bu-BTOM/  read  *  Bu-ston/ 

—  60  —    18   /or  '  grain,'  read  *  gram.* 

70  —    aa-30 /or 'in  17  houw  66  minntei/ read*  In  the  year  17M.» 

71  —    23    /or  «  (5.1)»  read  '  (6.1V  J^  ^109. 
28   /or  •  (6.ax.yread  •  (ax.  6.1)» 


72   —    34 


for  «  6.1'  raid  «  (6.1).' 
/or  '  the  drde,'  read  '  a  drcle.' 
a/3fer  «  G  A'  «iferf  •  (Fig.  3.)' 
for  '  and  also  touches,'  read  '  and  A  D  also  touches 
4tfier  *  A  B  C  ituert  «  (Fig.  4.)' 
qfier  'ABC,'  kuert  '  (Fig.  6.)' 

5  }/or  <  J.  S.  Lnshington/  read  '  G.  T.  Liuhington." 


268 far*  BC,'  read  *  BG. 

—  /or  '  BE  J  BC,' read  '  BE— t  BC 

16   /or*  to,' read 'therefore.' 

24   /or  '  others,' reod  *  other.'; 

99  for*  further  from,'  read  *  towards.' 

i 269   —     2  /or  *  Tataed,'  read  •  saMent.' 

/w'i(ABI+l8,)' read 'i(ABI+180V 

7   ybr  *  Cardwide,' read  •  cardioide.' 

270,  vBder  the  word  FUirei^ieH,  insert  the  following  flgnres  omitted  hr  mlatAk*, 

e33«.2  466  381.2  362.2  356.8  384.8  365.8  452.2  381.2  ««*«ej 

272,  in  the  mean  height  of  the  Barometer  at  4  P.  m. /or  *  .645,'  read  *  613  » 

306  line  16    ^«- « Islcardo,'  in$ert  [Sltardo,  see  mention  of  this  place'mide  hr 

M.  Csoma  de  KOrOs  in  vol.  i.  p.  126.] '  ^ 

-—  334   —   10  /or  *  craigs,'  read  *  cnun.' 

—  314  —     6    qfi»J  iB^ns,'  tatert  « The  date  PIZ  or  1 17  of  the  sra  of  the  Selea. 

cidjB,  shews  this  to  be  a  coin  of  Antiochus  the  Third  •  the 
emblem  of  a  ship  was  common  to  Tyre  and  Sldon,  andother'sea. 
port  towns.'    [See  Calmbt'b  Dicttonarr  of  the  Bible  vol  m  1 

S16   —     9  far*  antiquity.'  read  *  antiquities.'       ^  *'  ^*-  ^'^ 

316   —   17    afier  *  Abhimanta'  {user/  *  comma.' 

-^  319   —     6   /or  *  92''.174,'  read  *  9'  2^,  174.' 

"^ 9  /w*118.7,'read— *1' 18"  ,7' and/or '1'8".4' read—*  l'8v  4  » 

10  /or  224.6,'  read  *  +2'  24"  5'  and/or  '  0  42.7'  read  *  4-0.42  7  »* 

364  note  15  /or 'scarcely  or  ew,' read -seldom.'  ^«»    -f-o.42,  7. 

356 note—  for  '^^  10  and  11  s]^labks,'  read  'alternate  u  and  12 

356  20   /or^^y'^'^/ 

390  —  27  ^'f  *  Karna,'  tiuerf  '  (T.  rJVa-tw-eAan),  and  dele  the  same  word 

in  the  29th  line. 

—  392  —  7  /or  «  Gaoy-Woy,'  read  *  gnae-l^'og.* 

—  418  —  18  /or  '  stnpenduous,*  read  *  stupendous.' 

438    —   24  Mjjj^g^yn  0  awj.'  read  •  11  10  +  28  =3  11  38'  by  Mr.  W. 

EwBR^B  Chronometer.  ^  ' 

• 449    —   24,  32.  /»-  '  oleflnt,'  read  «  olefient.' 

-""    —   —   26  /or  *  heat  by,'  read  *  heat  due  to.' 
~  ***    T.  ,^_/^  '  operating,'  read  *  operated.' 
Also  supply  brackets  to  indose  the  fbllowing  paragraphs : 
Beginning  with  page  446,  line  6,  and  ending  page  448,  line  28. 
Ditto         ditto  page  449,  line  3,  ditto  ditto  page  449,  line  34. 

—  472  line  21    for  *  Inoertina,'  read  « lacertlna? 

' 489   —   36  for*  extent  of  coast,'  read*  extent  of  land  frontier  to  tiie  East. 

North,  and  West  of  the  British  Possessions  in  IndiaJ'  ^ 

— 18  /or  '  thus  weighed,  the,'  read  « thus  the.' 

—  492   —    12    de2e  lifts. 

^—  205  —    n   jar  *  lime  and  stone,'  read  *  limestone.' 

■ 263  —     7   /or  *  Ludiya,'  read  *  Sadiya.' 

309  —   36    efter  *  buflding,'  insert  (See  plate  xix). 

649  —last    qfter  « the  fossU  shell,'  taterf  *  (See  plate  xx).' 
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I. — Omtmuatitm  of  the  Route  of  Lieutenant  A,  Burnes  and  Dr.  Gerard, 
from  Fhhdwar  to  Bokhdra.  ^T. 

[tlie  Mune  gevtlemaa  iHk»  favoured  us  with  the  sketch  of  the  route  of  these  trayelleni 
to  P^sh&war  (vol.  1. 145)  had  prepared  a  continnatioii  of  his  accomit,  derived  from 
the  private  letters  of  Dr.  Oerard,  for  insertion  in  the  present  nomber.  While 
printiBg  it,  however,  we  were,  tiuroogh  the  kindness  of  Captain  A.  Gerard,  pnt  in 
poasfssion  of  copies  of  his  brother's  more  recentletters  to  himself:  we  have  availed 
oanelves  of  both  ;  merely  arranging  the  extracts  in  the  order  of  the  places  visited  ; 
and  we  beg  to  offer  oor  acknowledgments  to  both  of  oor  contributors  for  their 
pennisnon  to  give  publicity  to  private  correspondence,  in  the  absence  of  any 
direct  commonkation  to  onraelves,  relative  to  a  journey  which  excites  so  much 
interest— Eo.] 

Tas  trayellers  reached  Pdshdwar  about  the  15th  March,  Kabiil  on 
the  l0t  May,  Khulm,  on  the  30th  May,  and  Balkh,  before  the  lOth  of 
June.  They  appear  to  have  made  twenty-six  marches  to  the  latter 
place,  and  to  have  traversed  a  space  of  about  five  hundred  miles.  They 
were  mduced  to  stop  about  61  days  at  the  principal  cities  on  their  way  : 
of  whidh  34  were  spent  at  P^4war,  17  at  Kabdl,  and  10  at  Khulm. 

"  The  trip  from  P6sh&warto  Kabdl,  was  very  harassing,  and  to  me,  ill  of 
fever,  superlatively  so.  The  coontry  is  naturally  difficult,  and  our  mer- 
cilees  guide  drove  us  about  regardless  of  heat  and  cold ;  rain,  and  shelter. 
Om-  stay  in  Kabiil  was  too  short  to  recover  such  an  exertion,  and  I  left  that 
place  in  the  same  state  of  health  as  I  arrived.  Dost  Muhammed  Khan's 
treatment  of  us  was  highly  satis&ctory,  and  more  than  we  durst  have 
relied  upon,  considering  the  position  he  occupies.  We  had  none  of  the 
aasidnoas  attritions  and  caiesses  of  his  brother  at  P6sh4war :  his  charac- 
ter does  not  admit  of  familiarity,  while  his  sitoation  equally  forbids  it ; 
but  his  civilities  were  of  the  first  estimation.     KabM  is  rising  into 
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power  under  his  republican  spirit  of  government,  and  I  should  say  is  destin-* 
ed  to  an  import^ce  in  spite  of  itself,  for  in  every  view  it  is  the  key  to 
India.  It  is  astonishing  how  much  the  country  is  relieved  by  the  over- 
throw of  the  royal  dynasty ;  and  with  respect  to  the  latest  reigns  of  the 
Timtir  family,  the  change  in  the  condition  of  things  for  the  better  is 
not  more  wonderful  than  it  is  natural.  In  Shah  Shujah's  haughty  career^ 
there  was  little  security  in  all  we  most  value,  and  robberies  and  bloodshed 
disgraced  the  precincts  of  his  court.  Dost  Muhammed's  citizen -like  demea- 
nor and  resolute  simplicity  have  suited  the  people's  understanding;  he  has 
tried  the  effect  of  a  new  system,  and  the  experiment  has  succeeded. 

My  fellow  traveller  pursues  a  very  good  plan  for  any  political  object, 
by  keeping  up  correspondence  with  every  one  who  has  treated  him  with. 
civility ;  particularly  with  our  friends  in  Kibul  and  P6sh4war.  We  may 
soon  have  to  ask  Sultan  Muhanmied  for  a  supply  of  coals  to  navigate  the 
Indus ;  mines  have  been  discovered ;  and  they  ought  to  be  worked  upon 
scientific  principles.  Moorcroft  searched  in  vain  for  seams,  but  no  doubt 
the  people  took  up  the  hint.  The  specimens  which  were  brought  to  as 
indicate  the  variety  to  be  what  is  termed  anthracite,  or  slate  coal,  and  con- 
sequently as  fuel  is  very  meagre ;  but  this  may  be  the  exterior  crust  or 
shell,  and  when  penetrated,  a  richer  material  may  be  discovered.  We  sblw 
it  in  thin  plates,  of  a  concave-convex  form ;  the  fracture  was  grey,  but  with- 
out any  lustre,  and  it  soiled  paper  ;  at  first  I  took  it  for  graphite  or  plum- 
bago, and  I  shall  not  be  surprised  if  that  mineral  is  contiguous.  It  burnt 
by  the  flame  of  a  candle,  and  gave  out  a  dense  gas.  We  should  have  sent  a 
specimen  to  Calcutta,  had  an  opportunity  ofiered.  The  mine  is  in  the  dis- 
trict of  Koh4t,  in  the  plain-ward  hills,  and  therefore  most  conveniently  si- 
tuated at  the  navigable  extremity  of  the  Indus.  I  hear  there  are  mioes  in 
Cuch,  which  thus  sets  the  question  of  physical  capabilities  at  rest,  and  sup- 
plies the  only  remaining  desideratum.  Sultin  Muhammed  Kh&n  would  be 
delighted  at  the  proposal  of  working  the  coal  seams,  for  reciprocal  ad-  i 
vantages  must  flow  from  such  a  medium.  There  are  also  sulphur  seams  in 
Koh4t*,  and  adjacent,  even  conterminous  with  that  estate,  is  the  fertile 
country  of  the  Waziris,  famed,  I  believe,  for  a  superior  breed  of  horses, 
and  report  says,  rich  in  indications  of  auriferous  and  other  precious  ores. 
Moorcroft  paid  a  visit  to  that  district,  and  I  suspect  that  he  was  aware  of 
its  mineral  deposits.  The  whole  of  Afgh&nist&n  teems  with  the  germs 
of  metaUic  treasures,  but  it  may  be  long  ere  we  become  better  acquaint- 
ed  with  those  hidden  stores.  I  was  disappointed  in  not  discovering  any 
traces  of  shells  or  fossils  on  the  route  to  K4bul,  but  we  durst  scarcely 
look  around  us.  I  was  too  ill  besides,  and  our  journey  was  too  precipitate 
for  any  useful  purpose. 
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"  We  entered  Kibul  after  a  fatig^nmg  journey  at  four  o'clock,  having 
been  24  hours  from  the  last  encampment,  and  with  the  exception  of  a 
short  dumber  oor  guide  unwillingly  allowed  us  at  midnight,  and  my 
doze  upon  the  raisin  bags  of  a  small  grocer's  dukan  by  the  road  side, 
'mhesi^  my  horse  made  his  repast  while  I  reposed,  I  may  say,  I  was  in 
a  high  state  of  corporal  suffering  during  that  long  period,  with  a  fever 
raging  in  my  blood,  and  a  fiery  heat  in  my  face,  which  has  latterly  burn- 
ed to  parchment.  I  need  not  describe  Kabul  to  you,  who  have  travelled 
ova*  the  same  ground,  and  I  should  certainly  fail  in  my  attempts,  having 
aeen  but  little  of  the  place.  One  is  not  disappointed  in  the  display,  after 
the  uniformly  arid  aspect  of  the  surrounding  country ;  but  it  is  in  this 
contrast,  rather  than  in  any  peculiar  scenery,  that  we  are  delighted  with 
the  spot.  Frail  mud  houses,  which  seem  only  to  be  renewed  by  the 
aooesfiions  of  patch- work,  form  a  penurious  threshold  to  a  great  entre- 
p6t  of  commerce ;  but  when  the  bazar  opens,  one  is  amply  gratified  by 
a  scene,  which  for  luxury  and  real  comfort,  activity  of  business, 
-variety  of  objects,  and  foreign  phjrsiognomy,  has  no  living  model  in 
India.  The  firuits  which  we  had  seen  out  of  season  at  P^dwar  loaded 
every  ahop;  ^  masses  of  snow  for  sale,  threw  out  refreshing  chill,  and 
sparkled  by  the  sun's  heat :  the  many  strange  faces  and  strange  figures, 
each  speaking  in  the  dialect  of  his  nation,  made  up  a  confusion  more 
confounded  than  that  of  any  Babel,  but  with  this  difference,  that  here 
the  mass  of  human  beings  were  intelligible  to  each  other,  and  the  work 
(^  communication  and  commerce  went  on.  The  covered  part  of  the 
bazar,  which  is  entered  by  lofty  portals,  dazzled  my  sight,  even  quite 
as  mudi  as  the  snow  of  the  Himalayan  peaks,  when  reflected  against 
the  setting  sun.  In  these  stately  corridors,  the  shops  rise  in  benches 
above  each  other,  the  various  articles  with  their  buyers  and  sellers,  regu- 
larly arranged  in  tiers,  represent  so  many  living  strata.  The  eflfect  of 
the  whole  was  highly  imposing,  and  I  feel  at  a  loss  adequately  to 
describe  the  scene  presented  to  our  eyes. 

"  Our  stay  at  K&bul  furnished  few  objects  of  interest ;  the  time  passed 
rapidly,  and'^my  own  ill  health  prevented  me  making  any  exer- 
tion. We  were  Nawdb  Jabar  Khin's  guests,  and  though  our  quar- 
ters occupied  one  side  of  a  square  which  was  a  rendezvous  for  courtiers, 
we  were  infinitely  more  at  liberty  than  at  P^ahdwar,  and  even  quiet 
till  we  were  roused  up  by  Mr.  Wolff,  who  amused  us  greatly  by  his  various 
adventures.  As  long  as  he  staid  at  KAbul,  we  were  in  a  perpetual  stir ; 
the  house  was  filled  with  Jews. 

"  The  climate  of  Kabul  was  considerably  colder  than  J  was  prepared 
for,  when  the  barometer  announced  an  elevation  of  6000  feet.     The 
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Qiohiiiig  tenqMratnre  varied  between  43^  and  47',  and  66  degrees  > 
oommonfy  the  maodmum  of  tibe  day ;  while,  in  tiie  honae,  61*  and 
63^  were  the  extremea ;  and  this  temperatare  was  dnring  the  first 
half  of  the  month  of  May.  Thia  state  of  the  atmosphere  is  far 
below  that  of  Simla,  bat  as  there  are  no  periodical  rains,  ^le  snm* 
mer  heat  increases  till  August ;  and,  notwithstanding  that,  Baber 
talks  of  sleeping  throughout  the  year  with  tipustin:  in  the  dogdaya, 
the  air  is  warm  enough  to  make  the  tops  of  the  houses  a  comfortable 
place  of  rest«  Kabul,  like  iCan^war,  is  indebted  for  its  fine  dimate 
and  luxuriant  gardens  to  the  aridity  of  its  atmosphere,  and  to  irri* 
gation.  The  snowy  range,  that  lies  on  the  north-west,  contains  within 
its  ramifications  many  thousand  orchards,  from  which  all  the  dried 
fruits  that  fill  the  bazars  of  India  are  supplied.  The  majestic  rhubarb 
grows  there  wild,  and  its  succulent  stem  is  one  of  the  luxuries  of  eyery 
house ;  it  has  a  grateful  acidity.  Fresh  snow  fell  frequattly  upon  the 
neighbouring  mountains,  but  none  of  the  peaks  appeared  to  attain  a 
greater  height  than  16,000  feet.  The  summits  of  the  true  Hind^ 
Kdsh  were  visible  on  the  north,  like  heaps  of  pure  snow.  Macartney  ia 
outatleast  20  miles  in  his  latitude  of  Kabul,  which  is  too  low.  Rennel's 
position  of  it,  and  also  of  Kashmfr  and  KandahAr,  will  be  found  most 
correct.  Bumes  took  the  elevation  of  the  pole,  and  it  is  doae 
upon  34  j^.  The  barometer  showed  a  little  above  24  inches,  and  water 
boiled  at  202^.  I  need  not  mention  our  treatment  by  Jabar  KhAn. 
whose  character  is  so  well  known.  Common  words  would  not  expreaa 
the  friendly  attentions  he  heaped  upon  us.  He  is  much  too  good  a 
man  to  be  connected  with  the  fBunily  :  his  whole  pride  of  distinction  ia 
in  charitable  actions,  and  a  modest,  but  confident  demeanour  of  person. 
Of  his  brother.  Dost  Muhammed  KhAn,  we  have  every  reason  to  speak 
with  the  greatest  respect  and  satisfaction.  He  is  diminutive  instfiture. 
with  a  common  face,  which  you  would  pass  a  dozen  times  without  re- 
mark, and  fail  to  distinguish  in  a  mob.  He  has  no  state;  a  single  atten- 
dant follows  him,  who  is  generally  the  best  dressed  of  the  two,  and  a 
stranger,  fresh  from  an  European  <or  Indian  court,  would  mistake  one  for 
the  other.  His  habits  correspond  with  his  appearance,  and  every 
thing  about  him  partakes  of  the  simplicity  of  character  that  raises 
him  above  the  multitude.  It  is  in  conversation,  when  his  countenance 
becomes  brightened  with  intense  anixnation,  that  the  mind  of  the  chief 
developes  itself,  and  evinces  his  intellectual  power  with  the  happiest 
effect. 

"  The  Russian  Church  is  held  in  high  estimation  at  Kibul,  and  the 
Kibulis  meet  with,  much  attention  from  the  subjects  of  the  Autocrat, 
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wfaak  tiny  aite  warcdy  noticed  beyond  the  Satle};  thne  oppoeiteTe- 
oeptionar  of  ooone  leave  strong  im{ire88ioii8  on  the  fedings  of  individmla. 

'*  Doet  MohtUDined  gsre  ub  six  introductory  letters  (one  to  the  king 
of  Bokhsm) ',  and  on  the  18th  of  May,  we  took  leave  of  Kibnl,  onder 
the  protecting  goarantee  of  a  NaziF,  a  man  of  high  comiexicms  and  repute, 
who  however  proved  himself  anything  but  agreeable.  The  opportunity 
wae  too  £Kvourable  to  require  consideration,  the  man's  diaradter  was 
to  be  our  passpOTt,  and  as  we  antidpated  difficulties  in  Mor4d  B^'s 
territory,  we  thought  oursdves  fortunate ;  dthough  we  afterwards  re- 
pented.— Our  ill-fBivored  guide  was  jHroceeding  to  Russia,  to  recover  the 
pnipeity  c^his  brother,  who  died  there.  On  this  occasion,  Doet  Mnham- 
■led  Khan  wrote  a  letter  to  the  Emperor ! !" 

"  The  passage  of  the  HinddKdsh  presents  no  difficulties,  and  viewed 
in  any  way,  shrinks  to  insignificance,  compared  with  those  portions  of 
Ibe  snowy  diain  which  you  and  I  have  seen.  Even  as  a  barrier  to  an 
mvading  army  the  difficulties  are  fat  from  formidable  by  this  route. 
The  great  pass,  which  is  alone  named  Hindd  Kdsh,  is  even  more  acces- 
sible, tiiOu^  more  lofty ;  we  would  have  taken  that  route,  but  for  the 
dread  ci  encountering  Mor&d  B^.  The  pass  is  worthseemg,  especially 
as  we  heard  some  strange  stories  about  flights  of  birds  being  so  much 
baffled  by  the  strong  wind,  that  they  no  longer  could  fly  against  it,  and 
actually  took  to  walking  for  a  change,  when  vast  numbers  were  killed 
by  the  natives.  The  emperor  Baber  mentions  tiie  same  tiling,  and  the 
fact  would  seem  to  argue  great  elevation.  The  Hindd  Kdsh  has  nolonger 
the  configuration  of  the  Himalaya ;  tiie  steep  diflis  of  hard  compact  rock, 
whidi  characterise  that  ridge,  scarce  appear  here  at  all,  and  few  of  the 
peaks  attain  any  remarkable  altitude.  The  most  prominent  point  was 
Kohl  Baba,  and  I  do  not  beUeve  it  rises  to  19,000  feet :  aU  the  neigh- 
booni^  heights  appeared  in  bluff  masses,  resembling  the  contour  of  the 
mountains  upon  the  Chinese  frontier  and  tiie  interior  of  Kaniwar,  which 
is  evidently  the  effect  of  a  diflerent  structure ;  and  as  far  as  I  could 
jvdge  from  the  nature  of  the  road,  wherever  the  bare  rock  was  ex- 
posed, the  dements  of  the  whole  range  are  of  the  dass  of  formations 
termed  secondary ;  and  as  we  penetrated  into  the  country,  tiie  hills 
ebosged  into  slate,  gravd,  and  even  mud,  which  last  mixed  with  loam 
and  eakaieous  rubble,  all  mdurated  by  altematicms  of  weatiier  into  a 
rigged  hardness,  compose  the  formation  of  the  Bamean  **  Bdts,"  or  idols, 
which  most  people  believe,  and  the  natives  themselves  represent,  to  be 
cot  out  of  the  solid  rock.  But  to  return  to  the  Hindd  Kdsh  :^-we  rode 
19  to^ie  pasi,  which  Is  scarcely  11,000  feet  in  hdght;  the  snow  lay 
deep  i^Mm  the  eummiti  but  was  fast  retiring  before  the  ardent  sun,  and 
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the  slopes  were  only  speckled  at  that  limit.  The  descent  was  qoaggy 
and  tedious,  hut  there  was  not  much  of  it,  and  villages  appeared  at  a 
general  level  of  10,500  feet.  The  second  pass  was  nearly  1 2,000  feet,  the 
adjoining  villages  hampered  hy  the  snow  projected  their  grey  turrets 
through  the  uniform  field  of  whit^iess.  The  third  pass  was  inaccessible 
by  horses*,  and  we  descended  by  the  hollow  of  a  gorge  into  a  dell  that 
drained  off  the  waters  towards  Kdndliz  and  the  Oxus.  When  I  be- 
held the  opposite  course  of  the  streams,  I  began  to  ask,  is  this  the  only 
range  that  separates  Khorasan  from  Turkist&n,  and  the  valley  of  the 
Oxus ;  and  when  soon  after  I  found  our  level  to  be  close  upon  5000 
feet,  I  conceived  that  other  and  loftier  ridges  crossed  our  route ;  but  a 
few  more  days,  and  the  13th  from  K^bul,  brought  us  upon  the  plains  of 
Tartary,  for  that  name  is  specifically  apposite  in  the  region  of  Asia,  ad- 
joining Bokhara  and  Samarkhand.  My  understanding  was  now  enlight- 
ened, for  T  had  but  vague  and  ill-defined  ideas  of  the  geographical 
nature  of  this  tract,  but  in  one  respect  I  was  not  wrong — I  never  oelieved 
there  could  be  any  flat  expanse,  similar  to  the  plains  of  India :  and  the 
fact  is  so,  and  could  not  have  been  otherwise ;  and  long  after  we  had 
entered  the  open  country,  and  crossed  the  Oxus,  a  range  of  snowy 
mountains  on  our  right-hand  (our  face  being  then  towards  Bokhara), 
confirmed  my  conjectures.  We  were  both  much  surprised  at  such  a 
sight,  particularly  as  it  was  of  so  transitory  a  nature  as  nearly  to  elude 
our  comprehension :  it  was  almost  sunset,  and  the  outline,  just  lighted 
up,  gleamed  for  a  few  minutes,  and  faded  into  a  dim  mass.  The  spec- 
tacle was  full  of  grandeur,  and  left  us  wondering ;  for  we  never  saw 
another  trace  of  the  range,  or  its  desolate  snows. 

"  The  map  gives  us  very  imperfect  notions,  I  should  say  none  at  all,  on 
the  subject ;  for  the  mountains,  marked  there  as  snowy,  could  not  have 
been  in  sight,  and  those  that  seem  to  indicate  their  position,  are' not 
only  black,  but  occupy  a  very  limited  space.  Now,  heights  bearing 
perennial  snow,  and  far  exceeding  that  marginal  boundary,  do  not 
often  start  up  abruptly  in  patches  or  isolated  ridges  from  a  flat  ex- 
panse of  plain ;  as  the  routes  to  Ydrkund  cross  them  free  of  snow  at  this 
season  of  the  year,  they  may  not  be  so  elevated  as  they  appear.  When 
thus  in  the  open  plains  of  Turkist4n,  the  thought  (which  had  often 
amused  us)  recurred,  is  the  Hindti  Kush  the  true  limit  of  the  great 
snowy  chain  that  forms  the  northern  frontier  of  British  India  ?  As  to  the 
appearance  on  the  map,  the  illustration  is  correct,  as  far  as  it  goes ;  but 
we  naturally,  and  upon  cosmogonic  groimds,  ask, — ^where  is  the  Himalayan 
ridge  ?  and  where  should  it  go  to,  but  north.     It  (unfortunately  for 

«  I  should  rather  think  my  brother  means  inaccessible  on  horseback,  A.  O. 
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geography)  is  unknown  by  that  name,  and  amidst  the  confosion  of  such 
iiTmw>ftning  designations  as  Hindu  Kdsh,  Caucasus,  Siif^  Koh  (White 
Mountain),  as  if  snowy  mountains  should  be  any  other  CQlor :  to  be  sure, 
we  have  heard  of  red,  to  which  the  map  adds  blue  mountains,  white  moun- 
tains, cloudy  mountains,  and  black  mountains  (see  the  map  in  the  octavo 
edition  of  Elphinstone's  Kabul) ;  besides  Taghs  and  Tukhts,  innumera- 
Ue ;  and  lastly,  Parapanusus,  which  is  a  fine  sounding  name,  but  it 
unfortunately  happens  not  to  exist ;  there  are  also  Kara  or  black  moun- 
tains, whidi  are  also  salt.  Is  not  all  this  too  bad  ? — In  seeking  for  the 
ocmtinuity  of  the  Himalaya,  we  must  go  north  of  Ladak,  and  the  sources 
of  the  Ozus,  where  a  vast  tract  of  lofty  summits  will  be  found  to  trend 
towards  the  skirts  of  Y4rkund,  and  somewhere  near  the  heads  of  the 
Ozus  and  Jaxartes,  to  define  the  slope  of  the  country  to  the  north- 
west; tiiis  will  bring  tiie  high  plateaux,  north  of  the  Indus,  within 
mote  precise  limits.  All  this  tract,  which  is  by  no  means  very  remote, 
is  stiD  unseen  by  the  eye  of  civilised  man. 

"  The  Btits  of  Bamean  represent  a  man  and  woman  of  colossal  mag- 
nitude, carved  in  the  clifiT  of  the  ridge  that  bounds  the  valley  on  the 
east.  On  approaching  them,  I  saw  from  the  very  look  of  the  hills,  that 
tbey  could  only  be  moulded  in  some  soft  calcareous  substance ;  yet  a 
very  intdligent  man,  a  Haji  Baba,  who  was  with  Moorcroft  at  the  spot, 
insisted  that  the  figures  were  in  the  solid  rock,  which  would  indeed 
have  been  an  anomaly,  as  the  whole  of  the  neighbouring  hills  and  the 
dell  itself  is  a  diluvial,  perhaps  an  alluvial,  deposit  of  mud,  clay,  and 
c<»iglomerate.  I  was  certain  in  my  opinion,  and  took  a  bet  of  100  groats 
to  one,  with  the  old  Haj{,  that  they  were  mud,  and  so  they  proved 
to  be.  A  piece  of  a  toe,  or  part  of  the  nose  of  one,  will  decide  their 
structure :  it  is  not  gypsum.  Though  it  is  rather  a  disappointment  to  find 
mud  instead  of  granite,  still  these  idols  are  very  curious  objects,  both 
with  regard  to  antiquity,  and  as  memorials  of  an  epoch,  the  history  of 
'idiidi  eludes  our  research.  The  written  accounts,  if  they  are  not 
▼itiated  by  mythological  figures,  assign  their  formation  (creation)  to 
the  year  56  before  the  Christian  era,  which  is  far  from  extravagant, 
oonsidenng  the  nature  of  the  records  (Mah4bh4rat),  which  give  that 
date ;  but  without  attending  to  these,  it  is  almost  certain,  that  they  existed 
before  the  time  of  Muhammed,  and  when  the  country  was  possessed  by 
the  kafirs  under  the  dominion  of  Zohdk,  whose  reign  was  antecedent  to 
C^iristianity. — ^TTiese  august  idols  were  mutilated  both  by  Timdr  the 
Great  and  by  N&dir  Shah :  the  former  discharged  arrows,  and  the  latter 
fired  shots  at  them.  Some  faint  traditions  of  Alexander  the  Great  are 
in  the  mouths  of  some  of  the  inhabitants ;  but  there  are  so  many  Sikan- 
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dan  thftt  it  is  aknost  impossible  to  extricate  the  right  one..  We  saw. 
nothing  like  Greek  inecriptiona,  bat  heard  of  many  near  ns.  A  qaes» 
tion  readily  occurs — is  the  material  of  whidi  the  idols  are  con- 
structed calculated  to  reust  the  impression  of  hundreds  of  years,  not 
to  think  of  a  period  approadiing  to  thousands  ?  Had  I  liot  myself 
been  fully  aware  of  the  preservative  nature  of  the  dim^ein  the  IVans^ 
Himalayan  regions,  and  seen  antiquity  represented  inmud  walls,  booka 
and  other  works,  which  we  consider  perishable,  I  should  have  been 
staggered  at  the  idea  of  the  Bame4n  idols'  claim  to  so  remote  an  origin. 
The  aridity  of  the  atmosphere  here  is  pretty  similar  to  that  of  ni^>er 
Kan^war  and  Tibet,  where  a  thing  neither  rots  or  decomposes,  but  fedls  to 
dust  in  long  ages ;  and  Uie  substance  of  the  figures  is  of  that  kind  whidi 
becomes  indurated  by  exposure  to  the  air,  and  like  the  mud  upon  the 
roofs  of  the  houses,  acquires  the  hardness  of  tiie  surrounding  kankar^ 
Near  this  we  passed*  a  ruined  fort,  said  to  have  been  built  in  the  da3rs  of 
Zoh&k ;  tiie  slender  walls  of  unbumt  brick  were  perched  upon  diflb,  whidi 
time  had  rendered  inaccessible.  Close  to  the  Bdts  are  the  remains  of 
a  mud  castle,  about  which  some  curious  traditions  are  related ;  but  I 
omit  them,  lest  you  might  tiimk  me  as  credulous  as  the  people  who  re- 
lated them. 

Without  thinking  of  the  idols,  over  which  superstition  and  un- 
determined antiquity  have  bestowed  a  false  character,  there  never 
was  a  spot  better  appropriated  for  £iibling  the  extravagancies  of  na- 
ture, or  raising  ideas  of  bhdts  and  spectres.  As  to  the  kafira, 
their  domiciles  yet  remain :  desolation  is  not  tiie  word  for  tibis  place, 
the  surface  of  the  hills  is  actually  dead ;  no  vegetaUe  trace  is  to  be 
seen,  all  is  ptfched  up,  and  as  it  were  baked  white,  and  scoriated 
by  the  sun's  rays ;  sudi  is  the  horrid  aspect  of  this  part  of  the  country, 
to  which  the  caves  of  the  k&firs  have  added  a  savage  impressioiu 
These  are  still  inhabited,  but  their  first  possessors  have  long  since  dis- 
appeared ;  the  sides  of  the  mountains  are  full  of  excavations,  presentng 
to  the  approaching  traveller  some  thing  like  a  honey  comb;  whcde 
families  occupy  these  recesses,  living  in  smoke  and  darkness,  of  whieh 
they  seem  to  form  a  part,  in  their  black  figures. — One  of  tfce  idols  ia 
actually  tenanted,  and  high  upon  the  acdivity  are  seen  isolated  nitdiea 
and  black  heads  peepmg  forth.  At  night,  the  moving  Ughta  and  yeUs  of 
unseen  people  have  a  singularly  wild  efiect,  and  (me  dwells  in  the  con- 
templation of  the  scene,  till  it  actually  appears  one  of  an  iufSn-nal  kind> 
fit  only  for  such  companions  as  bhdts  and  demons.  Bumea  took^ 
sketches  of  the  whole. 


'Digiti 


ized  by  Google 


laSS.l  mmT  Dr.  Gerard, /rm  PMdt^ar  H  Sokhdrd.  % 

*'  A  Ptornan  of  our  party,  who  bad  been  at  Motocow,  bad  draw- 
ingB  of  the  idcds,  yrhacli  he  affirmed  were  an  object  of  enquiry  in  tiiat 
ooontry,  and  that  be  had  made  them  at  the  reqaeat  of  the  Russians ;  and 
nhok  they  send  to  Bokhara  for  coins  and  other  antiquities,  tiiere  is 
nothing  surprLnng  in  their  extending  research  to  Bame4n.  The  figures 
appear  to  my  eyes  more  like  designs  of  Bddha  than  any  other ;  thehr 
physiognomy  at  least  resembles  that  of  images  I  have  seen  in  Kaniwar 
and  Tibet.  They  are  mentioned  in  several  old  books,  and  it  is  strange 
that  any  mystery  should  prevail  about  the  age  or  events  of  which 
they  are  symbolical.  We  can  however  now  assign  them  their  true  site 
and  position  in  Hindd  Ktjsh,  whidi  were  to  us  even  at  Kttol  ex- 
tremdy  yagne,  and  to  people  in  India,  utteriy  incomprehensible. 
Bame&n  has  its  site  upon  the  northern  declivity  of  Hindd  Kiish, 
and  within  its  lofty  ramifications,  in  a  deH  or  valley,  which  throws 
its  waters  into  a  tributary  of  the  Oxus,  that  passes  through  Kimddz. 
Hie  map  places  it  south  of  the  snowy  ridge. — It  forms  the  extremity  of 
the  Kibol  dominions,  and  is  elevated  a  little  above  8000  feet.  The 
dimate  was  rude  and  disagreeably  cold  on  the  20th  of  May,  and  the 
gndn  crops  were  only  sowing.  An  idea  has  prevailed  that  Bamefai  is 
a  pass  in  the  Hindu  Kiish,  or  in  a  more  southemly  ridge ;  but  it  to 
quite  across  the  diain,  although  environed  by  snowy  heights.  On  the 
north,  at  the  head  of  the  dell,  the  mountains  are  depressed  to  a  hollow, 
or  pase  between  10,000  and  11,000  feet,  and  beyond  tiiat  the  country 
Bobaides  in  undulations  to  the  Oxus. 

Hitherto  we  had  adopted  no  particular  precautions  to  maintain  our 
disguise,  except  evading  the  gaze  of  people,  passing  either  unobserved, 
or  as  Armenians ;  but  on  entering  Morid  B^g's  territory,  we  roUed  our 
i  within  our  turbans,  and  this  saved  our  faces  from  the  scorching 


At  Dwap  or  Doab,  where  Mr.  Wolff  was  robbed,  we  apprehended 
danger,  and  provided  an  escort  from  a  neighbouring  brigand  diief.  In 
the  hoUow  of  a  pass,  we  met  a  k&fila  of  very  fine  horses :  they  were  all 
m§t,  and  quite  unaware  of  their  escape,  as  afterwards  appeared.  We 
had  no  idba  of  any  alarm,  but  as  we  were  descending  the  slope 
of  the  pass,  a  body  of  robbers  appeared — they  had  lost  their  aim 
in  the  horses,  and  were  now  coming  up  to  a  couple  of  cameto,  the  last 
remains  of  the  kiifila. — ^I  was  behind,  as  usual,  and  although 
I  aaw»  I  could  not  understand  the  manoeuvres  of  our  party,  and  kept 
lingering  on  till  met  by  one  of  our  servants,  sent  back  to  bid  me 
gallop  my  borae.  The  robbers  wore  very  fiur  and  candid,  as  I  thought, 
suspecting  who  we  were :  they  sent  one  of  their  party  to  communicate 
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with  US,  who  on  our  aide  was  met  by  a  young  lad,  the  leader  of  our 
escort,  and  son  of  a  neighbouring  chief,  who  in  his  turn  becomes  £ree- 
booter,  and  to  these  mutual  interests  in  plunder,  and  partly  to  our  force, 
we  owed  our  escape.     They  immediately    dedared  themselves,   and 
their  disappointment  in  the  horse  k^fila,  intimating  with  a  good  deal  of 
honesty,  that  they  ought  to  have  had  a  recompense  in  us.     Notwith- 
.  standing  this  result,  our  Idifila-bashi  was  very  assiduous  in  his  exerticois 
to  send  the  baggage  mules  and  foot-travellers  out  of  the  way.     The  fette 
of  the  camels  and  their  drivers  was  inevitable,  the  latter  seemed  to  have 
lost  all  resolution,  and  between  fear  and  hope  they  shrieked  and  stood  stilL 
.We  were  looking  up  from  a  dell,  and  eagerly  watched  for  their  escape; 
but  had  to  witness  both  them  and  the  camels  carried  off,  the  former  to 
be  sold  in  the  public  markets  of  Bokh&ra.     It  is  this  ultimate  object 
that  makes  the  predatory  work  so  odious  and  terrific.     Highway-rob- 
bery, like  slave  trade,  when  pursued  systematically,  loses  many  of  its 
horrors,  and  much  of  its  criminality,  (not  that  I  am  at  all  countenanciiig 
either.)  In  fEUSt.  whenever  acts  become  a  custom  of  a  country,  self-interest 
deprives  them  of  violence,  and  people  club  together  for  the  sake  of  am- 
federate  advantages,  frame  laws  of  honor,  and  pursue  their  profession 
upon  principle,  and  the  state  itself  shares  in  the  benefits  of  system ;  kasids, 
or  letter-carriers  are  held  sacred,  the  property  of  individuals  is  spared, 
and  life  is  rarely  lost.     Many  of  the  chieftains,  such  as  Mor&d  B^,  have 
a  personal  interest  both  in  plundering  k&filas,  and  in  making  slaves,  and 
take  turn  month  about  with  their  feudatory  vassals.     Our  friends,  die 
robbers,  kept  within  our  sight,  moving  slowly  along  the  top  of  a  ridge, 
and  oocasionally  reminding  us  of  our  good  fortune.     We  were  now 
fast  descending  towards  the  basin  of  the  Oxus,  though  the  ooontry 
continued  rugged,  and  now  and  then  betrayed  its  altitude  in  hoary  peaks. 
At  last  a  mild  wind  frx)m  the  north,  and  a  haze  in  the  horizon,  aimoim- 
oed  our  proximity  to  the  plains  of  Tartary.    The  few  latter  "mrf>tig^ 
were  rather  irksome,  on  account  of  the  disguise  we  thought  it  prudent  to 
adopt :  the  instant  we  reached  our  ground  we  were  covered  over  with  a 
heap  of  clothes.     One  morning,  we  found  ourselves  in  juxtaposition  to 
the  chief  of  the  place,  a  man  of  disrepute  and  a  deputy  of  Mor4dB%'s : 
he  came  to  dine  with  our  k4fila-bashf.     We  were  lying  amongst  the 
long  grass,  and  stole  away  a  few  yards,  where  we  reposed  with  confident 
security,  and  listened  to  his  conversation.     Here  we  had  troubles  of  a 
different  kind,  scorpions  which  stung  our  servants,  and  a  little  farther  on, 
snakes ;  the  heat  too  was  already  considerable,  althou^  our  elevation 
was  about  the  level  of  SubAth&  (4200  feet),  and  our  latitude  above  36*  ; 
bat  we  were  refreshed  with  a  little  rain.    However  uncomfortable  audi 
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tMngB  may  appear  in  a  letter,  in  reality  there  was  mnch  amnBement, 
•ail  our  most  serioos  misfortunes  (apprehensions  I  should  say)  excited 
an  interest  that  was  far  from  disagreeable  ;  even  Mor&d  B6g  himself 
tppeared  to  me  a  plausible  enough  sort  of  a  savage.   At  midnight,  on  the 
29th  ofMay.oiirk&fila-bishf  warned ustobeoff:  we  scrambled  awkwardly 
through  a  marsh,  andtheday  broke  while  we  were  yet  in  the  deep  hollow 
(^a  torrent ;  we  hoped  still  to  reach  Khulm  (which  was  to  terminate  aS 
oar  donbts  of  safety)  before  tiie  bazars  were  crowded,  and  finaHy,  soon 
after  sanrise  we  emerged  upon  the  plains  of  Torkistin ;  the  pass  through 
the  moontadns  'was  between  mural  precipices  of  tremendous  grandeur ; 
and  I  was  so  modi  struck  with  the  solitude  of  the  spot,  that  I  conceived 
we  might  evade  observation  in  some  of  the  recesses  of  the  difls,  and 
escape  the  son's  rays  at  the  same  time,  and  resume  our  journey  at  night- ' 
fiiE  towards  Balkh.  On  opening  upon  the  new  world,  the  first  olijects,  as 
Qsual,  were  mountains,  at  the  base  of  which  rolled  the  Oxus ;  the  river 
itsctf  was  not  in  the  sight,  but  a  reg^ularly  defined  haze  indicated  its 
cooTK,  a  phenomaaon  I  had  before  remarked  in  the  Satlij,  and  we 
oun^ves  had  observed  in  the  Indus,  which  arises  from  the  difference  of 
temperature  between  tiie  stream  and  superincumbent  stratum  of  air.     We 
regakdour  eyes  with  the  regions  of  "  Trans-oxiana."  The  respectability 
of  our  party  saved  us  any  trouble  at  the  custom-house.     We  were  not 
teardied,  and  poshed  through  the  streets,  staring  every  one  in  the  face. 
We  entered  a  caravanserai  full  of  people,  and  lodged  ourselves  amongst  tea 
merchants,  and  traders  in  Russian  furs,  and  people  of  all  nations  and  de- 
scriptions, as  if  nothing  had  happened ;  and  I  am  not  now  going  to  waste 
time  on  tiie  subject.     Suffice  it,  that  we  found  ourselves  in  the  safe  cus- 
tody of  Morid  B^,  and  after  ten  days  rather  anxious  suspense,  escaped 
from  aU  apprdiensions,  and  departed  under  his  aid  and  protection !!  How 
we  extricated  ourselves  from  a  scene  which  was  at  one  time  tragic,  at 
another  comic ;  contortion,  tridcery,  and  sordid  int^est  on  the  part  c^the 
Nazir,  to  make  ^le  most  of  us;  fear  and  folly  on  that  oi  others ;  self* 
ooaidenee  and  friendship  in  a  few ;  wonder,  expectation,  and  the  most 
sta^  credoHty  in  Mor4d  B%  himself,  and  altogether  a  drama  in  which 
the  chief  actors  struggled  for  the  loaves  and  fishes  in  our  pockets ;  poor 
Mor&d  B€g  got  nothing  by  his  Oozbek  simplicity,  while  we  who  sus- 
tained the  whde  scene  were  never  thought  of,  except  it  was  to  produce 
flMxe  money.  My  pvt  in  the  play  was  rather  that  of  a  spectator  than 
of  a  performer,  and  mtg^t  appear  easy;  but  I  had  taken  an  early 
interest  in  ^  swamps  of  Kdndoz  and  arid  sands  of  TaHkan,  (as  you 
wiH  reooUect,)  the  scenes  of  poor  Moorcroft's  misfortunes,  and  Mor4d 
B6g  himaelf  becama  in  my  eyes  an  object  of  attraction,  by  hiaaavage 
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conduct  on  that  occaaion;  and  however  strange  it  may  appear  tootlianB, 
aa  I  fancy  it  did  to  Bnmes,  our  situation  at  Khnlm  only  strndc  me  in  the 
li^t  of  an  opportunity  I  should  have  of  realizing  former  prospects,  and 
the  idea  of  meeting  the  chief  of  Kunddz,  either  as  a  tyrant  or  a  friend, 
was  by  far  from  the  least  cherished  of  my  adventures ;  but  I  was  doomed 
to  disappointment,  and  for  some  reason  or  other,  my  sunburnt  fiaoe, 
silvery  beard  (which  is  now  black  enough),  and  ignorance  ctf  Persian, 
(though  Turk!  is  the  spoken  language  in  K&nd&z,)  were  supposed  by 
the  catdiers  of  the  loaves  and  fishes  to  be  unfavorable  to  our  disguise ; 
consequently  I  was  left  behind,  and  Bumes  alone  paid  Mor4dB%  a  visit 
at  his  country  seat.  We  had  been  summoned  to  lus  presence  to  give  an 
account  of  ourselves,  and  to  remove  the  suspicions  which  rumor  had 
attached  to  our  character.  Neither  Bumes  nor  I  anticipated  any  per- 
sonal danger,  but  the  chance  of  restraint,  or  at  least  incalculaUe 
dday,  and  the  certainty  of  a  pecuniary  sacrifice,  or  absolute  depri- 
vation of  all  our  resources,  had  sufficient  alarms  to  make  both  of  us  anzi- 
i3m  for  the  result.  Bad  as  the  repute  of  Modid  B6g  was,  and  too  sorely 
deserved,  by  his  treatment  of  Moorcroft,  I  could  not  resist  the  ideadiat 
we. should  find  him  better  than  he  was  described;  and  though  poverty 
and  power  together  might  plead  an  excuse  for  robbing  us  of  our  money, 
Bordidnessitself  could  not  wholly  destroy  the  conmion  sympathies  of  our 
nature,  and  make  him  stare  forth  the  naked  savage.  The  self-will  of  an 
arbitrary  tyrant,  enjoying  a  penurious  chiefship,  might  induce  him  to 
an  act  of  extreme  rigor;  but  self-interest  would  scarcely  allow  him  to 
trespass  the  bounds  of  discretion,  and  insulate  himself  from  the  feelings 
of  all  around  him.  Bumes  successfully  appeared  before  Mor4d  B^,  aa 
an  Armenian  watch-maker  from  Lucknow,  and  it  turned  out,  that  the 
blackest  person  of  our  party  would  have  answered  equally  well ;  with 
the  above  simple  reply,  the  despot  of  K6nd4z  and  king  of  terrora 
9vas  satisfied.  Could  this  be,  amidst  the  game  that  was  playing,  the 
gold  that  was  shining  through  us,  promised  bribes  and  open  trickery  ? 
besides,  MoHtdB^hadheardof  us  at  P^sh&warand  K&bul  approaching 
with  five  lak'hs  of  rupees,  and  the  custom-house  officers  were  looking 
out  for  us ;  yet  all  this  and  much  more  happened,  and  if  there  was  ne 
delusion,  confirms  the  character  of  the  Oozbeks  as  given  by  Elphin^ 
•tone,  for  unsuspecting  candor  and  the  most  stiq>id  credulity.  Bumes 
passed  a  pleasant-enough  time  at  Mor&dB^s  country-seat,  drinking  tee 
fdl  day,  and  eating  the  leaves,  according  to  custom,  after  the  manner  of 
the  ancients ;  and  having  been  presented  by  an  honorary  invicstiture  of 
some  new  clothes,  he  returned  to  Khulm,  a  ^x^f^^n^  of  70  miles,  without 
dismounting,  much  better  dressed  than  when  he  left  it.— Moorqroft,  at 
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the  Twy  snae  place,  in  his  flight  fnm  Morad  B%,  and  for  the  safety 
of  his  lile»  made  his  remaricable  journey  to  Talikan  upon  a  single 
hone,  wiA  giainin  his  saddle  bags ;  the  distance,  as  then  stated  in  ^ 
Goveviuuent  Gazette,  130  miles,  seems  to  be  excessive.  Previous  to  this 
inal  resoltof  Morid  B^g's  curiosity,  we  thought  of  escaping  to  Mazlu*;  but 
we  were  watched,  and  this  would  have  beena  feat  of  senseless  heroism* 
as  we  were  liable  to  certain  danger  on  the  road  from  robbers.  Mor&d 
B^'s  courtesy  and  attentions  to  us  as  Armenians,  in  ordering  an  escort 
of  50  horsemen  to  see  us  beyond  his  frontier,  did  not  allay  our  apprehen- 
aioosfor  our  liberty ;  and  as  the  scheme,  as  well  as  ourselves,  were  noto- 
lioastiuroughont  the  caravanserai,  we  made  every  haste,  and  next  mom* 
lug's  dawn  saw  us  on  the  way  to  Balkh.  Our  own  pec^e,  scaroe 
aware  of  oar  plans,  had  provided  us  but  meagrely,  for  a  ride  of  30  miles 
vnder  a  burning  sun,  and  I  had  neither  clothes  nor  any  thing  else.  Wo 
wore  now  literally  flying  from  ourselves,  and  the  protection  of  a  rn^n 
whoae  very  name  we  dreaded,  and  whose  treatment  of  us  is  veiled  in  aa 
obscurity,  tiiat  leaves  it  doubtful,  whether  we  at  this  present  momort 
ataiid  towards  him  in  tiie  relation  of  friends  or  enemies.  Subsequent 
tra^eUers  may  remove  the  uncertainty,  which  is  of  more  consequence 
tiian  appears  to  the  eye,  but  in  this  respect  our  experience  can  prove  to 
tiiem  no  guide. 

The  journey  to  Mazir  was  rather  trying,  over  a  bare,  baked  soil^ 
without  shade  or  water;  thetemperature  of  the  air  was  100*,  and  that  d 
ihe  son's  rays  mudi  greater :  my  face  at  least  was  completely  burnt.  Our 
eacort  left  us  at  what  appeared  the  most  dreary  point  of  the  road,  and 
It  was  actually  the  most  dangerous ;  our  horses  were  wearied,  and  that 
wliich  I  rode  stood  still  in  a  place  where  our  k4flla-bashf  said  it  was 
imprudent  even  to  look  around  us.  We  entered  Mazar  unknown  and 
ODBiispected,  and  it  was  perhaps  fortunate,  as  the  people  are  intolerant 
bigots  and  disreputable  in  every  way.  Piles  of  snow,  and  the  most 
delidoas  iqnricots  were  in  abundance.  It  was  here  that  Moorcroffs 
property  was  seized  and  plundered :  we  felt  extremely  anxious  to  ascer- 
tain if  any  pi^pers  or  memorials  stiU  remained,  and  the  faXe  of  his  books* 
which  we  heard  were  in  the  possession  of  the  chief;  but  prudence  c(Mk* 
ainuned  us  to  pass  over  the  scene  in  silence. 

We  had  here  a  contention  with  our  guide,  who  enacted  a  scene  on 
tibe  oecaaion,  partaking  at  once  of  the  pathetic  and  the  furious. — 
Bumes  was  f(»tanately  on  horseback,  and  had  the  whip  hand  in 
esse  of  necessity — I  mean,  the  advantage  of  escaping  from  an 
irritated  Mohammedan,  who  had  only  to  proclaim  us  infldels  and 
leWkra  of  the  prophet,  and  there  would  have  been  tragedy  indeed. 
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Thus  tenninated  our  intimacy  and  connexion  wi^  the  man,  to  whose 
(iare  and  protection  we  had  been  consigned,  by  the  brother  of  Dost 
Mnhammed  Khan,  for  oar  safety  to  Bokhara;  we  never  spoke  again* 
The  Syud,  Mr.  Conolly's  friend,  whom  we  met  at  P^h&war,  and  whoae 
grateful  feelings  for  the  attention  and  liberality  of  the  Grovemor  General 
htwi  interested  him  in  our  journey,  to  the  extent  of  promising  to  protect 
and  conduct  us  to  Bokh&ra,  we  left  at  K4bul,  ill,  and  otherwise  too  much 
engaged  in  his  own  afiairs,  to  assist  us  in  any  way.  Thus  deprived  of 
the  dependence  we  had  in  these  people,  and  without  any  introductory 
letter  to  the  king  of  Bokhara,  (the  Nazir  having  lost  or  wilfully  de- 
stroyed it,)  we  had  to  make  the  best  of  our  way  unassisted. 

On  the  road  to  Balkh,  we  turned  aside  to  see  poor  Trebeck's  grave. 
Muhammedan  bigotry  had  3rielded  so  far,  as  to  permit  his  remains  to  be 
deposited  within  an  enclosure  or  garden :  a  mulberry  tree  sheds  its  fruit 
over  the  spot.  We  had  heard  this  young  man  spoken  of  every  where 
with  the  highest  eulogies,  and  it  was  a  satisfaction  to  us  to  have  visited 
his  lone  sepulchre.  We  wished  to  leave  some  record  of  the  spot,  but 
although  it  is  possible  to  get  a  slab-stone  here  for  his  and  Moorcroft's 
graves,  it  is  doubtful  how  such  a  memorial  would  be  respected,  unless 
we  ourselves  had  witnessed  its  erection. 

On  entering  Balkh,  we  were  met  by  two  custom-house  officers,  joHy 
fellows,  and  one  of  them  a  Turkoman ;  but  from  the  nature  of  their 
employment,  rather  boisterous  and  abrupt :  they  stopped  our  horses, 
bade  us  dismount,  and  said  we  must  be  searched.  A  little  surprised,  we 
kept  our  seats,  and  assured  them  we  were  not  merchants.  *'  We  must 
see  what  is  in  those  saddle  bags,"  said  they.  Bumes  then  dismounted, 
and  the  Turkoman  began  an  examination  of  his  person,  passing  his 
hand  over  his  watch — ^what  have  we  got  here  ?  Ah  "  Saat,"  that  is  a 
useful  artide  to  travellers — very  well,  have  you  got  nothing  else,  no  tiUas 
(gold  coin),  and  before  Bumes  could  reply,  he  with  much  good  humour 
said.  Come,  come,  you  know  as  well  as  I  do,  that  people  cannot  travel 
without  money ;  now,  how  many  have  you  ?  Twenty,  said  Bumes,  offering 
to  untie  them  fromhis  waist.  Don't  trouble  yourself;  there  is  no  occasion. 
Your  word  is  everything,!  am  satisfied;  and  pointing  to  me,  (I  had  not 
dismounted,  and  was  thinking  what  to  say,)  what  has  your  companion  ? — 
the  same.  Thank  you,  replied  the  T6rkoman,  you  are  gentlemen.  I  wish 
every  one  was  as  ready  in  their  answers,  they  would  save  themselves 
And  me  much  unnecessary  and  awkward  trouble.  Your  names,  said 
he.  Sikandar  Armeni  and  Gerard  (with  the  French  pronunciation) .  The 
tax  upon  our  money  was  a  tenth.  Hindds  pay  a  twentieth;  and  Muham- 
medans,  a  fortieth.    We  had  no  tillas  except  those  tied  about  us ;  but 
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tfae  T^ikoman  8aid>  Make  younelTes  easy,  I'll  call  upon  you  at  the 
caiwanteraL  Suoli  civil  treatm^it,  in  sacb  a  country  and  by  monstrous 
T^komans,  deserves  to  be  mentioned." 

"  We  were  now  in  the  most  ancient  and  renowned  city  in  the  world* 
and  when  we  looked  at  the  ruin  and  recalled  to  mind,  the  djmasty  of 
Bactria,  and  in  later  ages  the  thrones  of  Jenghiz  and  Tymur,  with  the 
neighbouring  scenes  of  Bokhara  and  Samarkhand,  the  present  and  the 
past,  it  gave  us  a  lively  idea  of  the  countless  revolutions  which  had 
rolled  away.  There  was  nothing  here  by  which  we  could  recognise 
these  memorable  epochs,  and  judging  from  the  aspect  of  the  few  inha- 
bitants left,  the  9^t  seemed  more  suited  to  the  dead,  than  as  a  place  of 
abode  for  the  living.  The  ruins,  which  are  mostly  of  mud,  are  very  ex- 
tensive; but  they  only  mark  the  modern  site  of  the  city.  The  insalubrity 
of  Balkh  is  proverbial,  and  this  calamity  may  be  traced  to  the  very 
efets  of  its  former  greatness.  The  eighteen  beautiful  aqueducts,  by 
whidi  it  was  irrigated,  no  longer  guided  by  the  art  of  the  husbandman, 
have  spread  their  waters  over  the  face  of  the  country,  and  transformed 
its  &ir  landsd^  into  a  stagnant  marsh.  Here  the  Nazir  had  another 
opportimity  of  resuming  his  tricks :  in  our  difficulties  with  Mordd  B^, 
we  had  intrusted  him  with  our  passports ;  and  forgot  them  at  Mazir. 
He  now  pretended  to  have  lost  them,  and  we  were  preparing  to  visit 
him  vi  et  armis,  when  the  intercessions  of  our  Hajee  restored  them  with- 
out  more  acting. ,  From  Balkh  to  the  Oxus  is  almost  a  desert ;  camps 
of  Torkomans  occur  in  some  places,  and  the  sand  hills  are  well  clothed 
with  busies.  The  high  road  was  considered  unsafe,  and  we  followed 
the  downward  course  of  the  valley.  At  one  spot  only  we  required  an 
escort  of  Tiiurkomans,  who  are  themselves  the  robbers,  but  find  it  more 
advantageous  to  compromise  their  habits  by  an  easily  earned  recompense, 
lliey  were  the  first  of  the  race  we  had  seen,  and  their  peculiarities 
struck  us  with  surprise  and  interest.  Their  features,  their  dress,  address 
and  gay  agility  upon  horseback,  were  all  favorable ;  and,  in  fact  every 
thing  about  them,  but  their  modes  of  life  and  predatory  customs,  were 
respectable.  On  the  15th  of  June  after  travelling  twelve  hours,  the  day 
dawneduposktheshoresof  the  Oxus, and  atnine  o'clock,  we  were  encamped 
upon  its  margin ;  a  point  that  had  so  long  been  in  prospect,  and  glim- 
mered tluKN^  so  many  vague  and  ill  defined  ideas  of  difficulty  and  peril, 
WIS  now  at  our  feet,  and  we  were  not  satisfied  till  our  feet  were  actually 
in  its  Qo6L  waters;  and  here  we  sat«  slqyt,  and  passed  three  entu:e 
dsya,  with  more  ease  than  we  dare  expect  upon  the  banks  of  the 
Ganges,  for  here  we  had  neither  alligators  nor  enemies  of  any  kind 
.  to  dnad. 
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The  0x08  18  a  splendid  river,  here  exhibiting  an  expanse  and  volinne 
fully  eqoal  to  onr  expectations,  or  its  appearance  as  given  in  the  map; 
hut  I  should  say  of  inferior  magnitude  compared  with  the  vast  extent 
of  country  of  which  it  is  the  drain,  and  where  deserts  and  arid  momi- 
tains  occupy  so  large  a  portion.  The  Hindd  Kdsh  generates  hat  a 
scanty  tribute  from  its  snow,  and  but  few  supplies  are  derived  from  tlie 
north ;  the  great  body  of  the  water  coming  from  the  south-east  asd 
east,  where  the  intersections  of  the  Himala3ra  define  the  course  of  Urn 
streams  to  the  Indus,  and  branching  northward,  give  origin  to  the 
rivers  whidi  wash  the  Chinese  frontier  of  Yarkdnd  and  Kashghar,  the 
whole  of  which  tract  from  the  limit  of  Kundur  in  one  direction,  and 
Bokhara  itself  in  another,  is  a  blank  in  geography.  It  is  true  the 
sources  of  tiie  Oxus  are  pretty  well  ascertained,  and  the  traveb  of  Meer 
Izzat  OoUa  have  sketched  the  configurations  of  the  country  north-west 
of  Lad&k ;  but  the  height,  extent,  and  nature  of  the  mountains  whidi 
intervene  between  Leh  and  Yarkdnd,  and  along  the  north-west  brandies 
of  the  Indus  and  Hindd  Kush,  are  wholly  unknown. 

The  stream  of  the  Oxus  is  muddy,  like  that  of  our  Indian  rivers ;  bol 
confined  within  marginal  banks  bearing  a  stiff  vegetation,  it  hasa  more 
regular  channel,  and  rolls  with  greater  rapidity ;  where  we  crossed  it,  thfi 
expanse  of  bed  was  divided  by  islands,  and  the  current  assumed  various 
degrees  of  size  and  velodty,  the  largest  with  a  rate  exceeding  three  mika 
per  hour  and  a  depth  of  20  feet.  As  no  rain  falls  in  this  country,  the 
whole  mass  of  water  is  liquified  snow.  It  is  impossible  to  form  a  com- 
parative estimate  of  the  actual  bulk,  but  it  can  scarcely  equal  the  Indus 
at  Attok.  The  ferries  are  ill  supplied  with  boats,  but  the  boats  themsdvea 
are  substantial  fabrics,  and  are  built  more  after  the  model  of  our  sloopa 
than  any  thing  I  have  seen  in  India ;  but  the  people  have  no  idea  of  na- 
vigation ;  their  oars  are  of  the  rudest  kind,  only  one  or  two  in  a  boot, 
but  the  chief  impulse  depends  upon  horses,  which  are  fastened  on  eadi 
side  of  the  bow,  and,  by  their  exertions  to  swim,  drag  the  boats  across 
the  currents.  I  never  heard  of  such  a  practice,  and  almost  doubted  it  till 
we  witnessed  the  spectacle.  There  are  no  fords  downwards  to  its  deboudie 
in  the  Aral,  but  in  winter  it  freezes  over  in  several  places,  suffidently 
strong  to  bear  the  transit  of  the  k4filas,  which  is  singular  in  a  paralld 
of  latitude  under  40  degrees,  and  at  a  very  inconsiderable  devation. 

The  bed  of  the  river,  where  we  crossedit,  scarce  attams  die  levd  <^ 
the  Punj&b  rivers,  intiie  Une  of  onr  route,  as  wdl  as  we  can  estimate  by 
the  boiling  point  of  our  thermometers,  which  are  the  only  means  left  us. 
Prinsep,  in  a  letter  to  Bumes,  reminds  us  of  this  resource  (in  the  absence 
of  barometers),  to  verify  the  levels  of  the  Aral  and  the  Caspian;  but  thia 
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ttcdiod(atkatt  with  common  tiiermometers,  where  the  (Hvinons  which 
•re  so  small,  answer  to  80  large  an  equivalent)  is  scaroely  appreciable 
to  die  extent  of  200  or  300  feet,  which  those  land-locked  seas  are  sup. 
posed  to  be  depressed  bdow  the  surface  of  the  ocean.    In  this  dry  di- 
mate,  the  lunary  variations  of  tiie  barometer  would  amount  to  more 
tiiaa  the  above  quantity,  but  we  shall  lose  no  opportunity  of  using  every 
means  to  confirm  so  curious  a  conjecture,  if  it  is  not  already  settled. 
fma  tfaeOxnstoBokhira  is  more  or  less  a  desert  tract,  and  the  sur&ce 
of  the  sofl  mxlergoes  every  modification  of  barrenness,  from  the  hills  just 
tprinUed  witii  vegetation,  to  the  hard-baked  floor  and  dead  sand  heaps. 
The  first  four  days  no  villages  but  camps  of  Turkmans  were  passed.- 
The  water  was  either  salt  or  saliferous,  and  owingto  our  foDy  in  trusting 
to  iirfbrmation  which  is  in  its  nature  unperfect,  as  the  springs  of  potable 
water  are  as  variable  as  the  sand  hills,  we  sufiered  excessively  from  tlurst, 
tbe  son  raged  with  a  burning  heat,  and  we  had  no  defence  against  it  but  our 
cktiies.    The  wind  of  the  desert  dried*  us  like  parchment,  but  the  nights 
were  cool,  and  often  cold :  this  however  did  not  take  place  till  towards  day 
break,  and  the  few  hours  sleep  we  then  got  were  deliciously  refrediing, 
after  heavingap  and  down  upon  a  camel's  back  all  night.  The  face  of  the 
country  was  very  uneven,  almost  hilly ;  we  at  last  came  to  waves  of 
fare  aand  which  were  said  to  shift  their  position,  like  those  in  the 
African  deserts,  and  we  eagerly  looked  out  for  the  moving  heaps ;  but  all 

•  **  In  the  joumey  from  the  Oxus  to  Bokhara,  the  mean  difference  between  the 
wet  bulb  and  the  temperature  of  the  air  was  upwards  of  20",  the  extreme  difference 
often  34*  and  35*,  and  the  least  W  or  11«,  but  in  Calcutte  during  the  same 
Mmth  (July)  3*.  5  is  the  mean  difference,  and  5».  5  and  2"  the  maximum  and 
■iBBBam."  At  Benaret»  according  to  Prinsep,  the  difference  between  the  wet  and 
ixf  bnlba  it  iometiniea  37»  in  the  hot  season.  Bokhara  seems  to  be  drier  in  July 
than  Calcutta  is  in  January : — can  July  be  the  driest  month  at  Bokhara,  when  the 
cold  season  appears  to  be  driest  in  other  parts  of  the  world  ?'  If  the  cold  weather  is 
driest  here  in  winter,  the  eraporation  must  be  astonishing,  which  will  account  for 
Ae  exeentre  degree  of  cold  in  so  low  a  latitude  as  39^43*. 

**  The  enpofBtkm  from  a  cup  can  be  easily  measured  by  a  scale  :  I  found  it 
•ore  than  once  amount  to  two  inches,  in  24  hours,  the  thermometer  being  from 
73*  to  104<*  in  the  open  air ;  in  the  shade,  since  entering  TCirkistan,  the  highest  has 
l^en  110*,  and  the  lowest  54*,  which  occurred  in  the  desert.  In  so  arid  an  atmos- 
phere yon  may  suppose  we  do  not  complain  of  heat,  although  the  thermometer 
IS  ertTf  day  97*  and  98*in  the  house,  and  the  more  one  perspires  here  the  coMer  one 
liBttNBes.  It  b  owing  to  die  hygrometrical  state  of  the  air,  that  we  see  icemade  when 
^  thcnnoiMler  is  above  50*,  and  by  increasing  the  aridity,  ice  might  be  made 
at  70* :  in  fret  a  diffierence  of  37*  is  nearly  that  in  the  driest  months  here,  we  ought 
^tntort  to  expect  ice  with  the  thermometer  at  SC*.  This  great  aridity  will  ac- 
»ant  for  the  state  of  our  feelings,  the  formation  of  ice,  presenration  of  meat,  drying 
of  fruits,  coU,  regetatbn,  and  many  other  phenomena." 
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I  could  believe  of  saeh  an  occorrence^  and  which  I  saw,  was  ^carrente 
of  loose  Band  ndaed  from  the  surfaoe  by  the  wind«  or  blown  from  one 
place  (o  anotiier«  the  heaps  themeelves  b<eing  ixxaoovtiAe^n  masse.  At 
Karehi^  whidi  the  map  places  full  half  way«  we  were  seiaed  with  ferer,  no 
doal^  from  the  swamps  of  Balkh  or  the  miasms  of  the  Oxos.  Barnes 
was  first  taken  ill  <8ome  days  previous),  and  here  I  and  two  of  om*  party 
with  a  tea  merchant  followed,  and  as  I  delayed  treating  myself  as 
doctors  usually  do,  it  was  not  imtil  I  had  been  a  week  in  Bokh^au»  and 
after  quantities  oi  quinine,  that  I  recovered,  but  die  poor  merchant  died* 
He  was  an  intelligent  and  agreeable  companion,  and  the  few  days  we 
were  together  in  the  deaert/left  the  impression  of  along  period  of  friend-^ 
ship.  In  our  situation  we  become  acquainted  with  individuals  who»  wiser 
in  local  experience  than  ourselves,  entertain  us  by  their  adventures,  and 
from  whom  we  separate  with  regret.  The  fate  of  this  man,  out  of  so 
small  a  party  and  in  so  short  a  time,  was  a  matter  of  some  reflection  to 
us,  who  were  even  more  liable  to  the  efiects  of  climate  and  the  fatigoea 
oi  travelling  ;  it  shewed  us  that  without  any  dangers  from  robbersr 
tyrants,  or  intolerant  bigots,  our  health  was  sufficiently  precarious,  ta 
make  such  a  journey  of  doubtfrd  success ;  and  though  thechances  of  ad* 
venture  did  not  allow  us  to  consider  any  thing  a  real  hardship,  yet  on 
looking  back,  we  saw  ample  reason  to  consider  ourselves  fortunate  in 
having  so  well  overcome  the  trials  we  were  exposed  to. 

I  had  almost  forgotten  to  mention  that  we  paid  a  visit  to  the  de- 
sdate  grave  of  poor  Moorcroft  at  Balkh.  It  was  a  bright  moon-light 
night,  and  our  Haji,  who  attended  his  remains  to  the  earth,  showed 
us  the  way  to  the  spot,  which  lay  amidst  marshes,  and  I  coidd  not  help 
thinking  that  these  very  marshes  had  caused  the  melancholy  event.  We 
were  surprised  to  hear  that  the  severities  of  fortune,  which  acoon^[Maiied 
Moorcroft's  career  from  the  beginning,  had  pursued  him  even  beyond  the 
grave,  and  tiiat  a  burial  place  was  barely  permitted  to  his  remains,  upon 
tiie  skirts  of  the  city  and  on  the  outside  of  a  gpEurden  waU.  The  spot  is 
retired,  and  had  we  not  heeaa.  guided  to  it,  by  one  who  had  witnessed 
the  interment,  we  might  have  searched  or  inquired  in  vain  for  the  site. 
We  were  unprepared  for  such  a  spirit  of  odious  prejudice  as  seems  to 
have  prevailed  against  this  lamented  individual,  for  the  same  feelings 
didnot  exist  in  regard  to  Mr.  Trebeck.  Mr.  Guthrie's  body  is  contiguous. 
Those  solitary  receptacles  have  for  the  first  time  been  seen  by  an  Euro- 
pean eye,  and  remote  as  they  are  from  friends  or  countrymen,  they  are 
nevertheless  unmolested,  where  they  themselves,  while  living,  had  gained 
by  their  praise- worthy  conduct,  a  respect  and  remembrance  that  wiH 
long  be  cherished  in  Turkist4n  ;  and  if  they  encountered  some  tyrants 
and  wretches  in  their  long  travels,  they  met  with  many  friends  and  weU- 
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,  and  haLve  feft^name  of  Englifthman  with  all  the  honors  whidk 
we  moat  coret.     At  Earshi  we  had  a  specimen  of  the  gardens  whic^ 
^oets  hcveoeleimted  in  tiieir  descriptions  of  Samarkhand  andBokh&ra; 
we  ky  amidst  i^Mricots  and  ice,  and  I  enjoyed  both  in  spite  of  an  agne 
tiist  almost  ^fcook  me  to  pieces.    We  heard  of  riaves  for  sale  here,  and 
a  yoong  HindA  of  our  party,  a  clever  and  promiong  lad  from  the  DeUn 
iBstitation,  whose  thirst  for  knowledge  leads  him  into  many  strange 
iitaatkms,  has  the  fc^lowing  c^alogue  in  his  joomal  aboat  the  traffic. 
It  is  headed  "  a  trick  or  jest  for  a  slaVe  g^,  "  and  I  extract  it  Iiterall3^. 
"  On  my  return  from  bazar  I  besoaght  a  man  to  shew  me  the  house 
of  the   merchant  who   seBs  men  and  women,  which  I  reached  sfioet 
traversing  very  hot  streets.    The  merchant  received  me  civilly,  and  sent 
for  three  women  from  a  room  a^oining  to  that  which  was  hb  own. 
He  told  them  to  sit  b^ore  me,  and  then  inquired  of  me  which  I  liked 
to  buy.    I  replied  to  him,  the  young  one,  who  had  regular  features; 
was  mild  and  attractive,  her  stature  elegant,  though  below  the  middle 
•le,  while  her  wit  and  vivacity  exceeded  even  her  allurements.    In 
the  mean  time  the  two  otiiers,  who  were  neither  ugly  nor  beautiful, 
slood  ftp  and  went  into   tiuit  rooms ;  the  young  one  followed  soon 
after,  but  sat  in  a  separate  place,  guarded  by  a  very  old  man.    I  was 
tokl  by  the  merchant  to  go  in  tiie  same  room,  to  speak,  to  kngh,  and 
tooontent  the  girl.    I  satout  to  the  girl,  and  conversed  in  the  foUowiiq; 
mamier.   Hove  you  and  like  to  bay  you,  art  contented  and  pleased  with 
me?  Shesmilesand  says.  No,  I  do  not  like  you,  because  die  is  afraid  per- 
hapslsdl  her  to  another  after  enjoying  my  own gpratification :  her  name 
WIS  Od'iod-harg,  (tiie  flower  of  a  hundred  leaves.)   After  mudi  alter- 
cation, she  says.  Very  well,  I  should  swear  not  to  seU  her  again  and 
make  please  tohermaster.    The  old  man  who  sat  by  the  door  told  her 
to  stand  and  to  show  me  her  whole  body  according  to  the  custom,  which 
means  perhaps  that  ^ere  be  not  any  sort  of  disorder  in  her  person* 
M  her  body  was  crystidline,  her  age  was  13  or  14  years.  I  talked  with 
her  a  long  time  on  various  subjects,  inq[uinng  her  nativity  and  birtfi; 
die  add  her  home  was  in  Badakhshin,  and  she  had  a  large  frunily :  she 
ma  TVfished  by  tiie  ruler  of  the  country,  and  sold  to  this  merchant.  On 
laying  flds  die  brought  a  flood  of  tears  in  her  eyes,  and  said.  For  God's 
nke  buy  soon,  and  rdease  me  from  the  hands  of  this  unmercilul  Uieb^ 
It  made  me  very  sorry  :  I  cursed  the  rrfer,  and  bestowed  a  maledic- 
tm  on  her  meidiant  who  troubles  her.    I  instantiy  gc*  up  and  came 
twayto  my  camp,  wfthout  seeing  or  tdlmg  any  word  to  the  merchant, 
Mlladnotfaidhiattontobuy  her.    The  experience  and  fun  indileed 
me  to  mdce  a  tridc  for  investigating  the  principles  of  slave  merchants, 
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who  I  Bi^  are  yery  miserable,  criminal,  savage,  and  immerdfol  men 
indeed." 

At  this  place  a  conspiracy  was  attempted  to  be  formed  against  us  hj 
a  Persian  of  our  kafila,  a  man  of  consummate  address  and  knavery, 
and  rumours  were  afloat  that  the  king  of  Bokhira  had  interdicted  our 
entering  his  capital ;  but  the  extravagance  of  the  plot  almost  betrayed 
its  falsehood :  however,  conudering  the  influence  and  conduct  of  Hie 
N&zir,  who  was  the  bosom  companion  of  the  Persian,  and  with  no  odier 
voucher  of  our  character  but  our  passports,  we  did  not  like  the  ctromn- 
stances,  though  they  scarcely  made  us  uneasy.  The  remaining  four 
marches  to  Bokhara  had  less  of  the  desert  in  them  ;  the  unduktiotia 
continued ;  also  sand  and  salt-watar.  Sometimes  the  true  and  unlimited 
horizon  was  spread  before  the  eye ;  at  last,  on  the  27th  of  June,  we  ar* 
rived  in  this  fine  city,  which  had  a  few  months  before  appeared  so  remote 
and  uncertain.  I  have  written  so  much  that  you  must  not  at  present  ex- 
pect any  account  of  this  ancient  place.  The  tranat  of  letters  from  this  is 
very  uncertain,  and  to  give  them  a  chance  of  safety  from  the  AUem^ns 
(robbers),  and  even  the  Khybaris  near  P^sh&war,  we  must  fold  them  in 
the  native  fsshion.  The  usages  of  the  Muhammedan  government  are 
here  extremely  strict,  and  the  precepts  of  their  religion  are  fulfilled  with 
awful  rigor ;  we  are  not  likely  to  come  under  any  of  the  penalties,  ex- 
cept, indeed,  we  are  seen  drunk  in  the  streets,  or  smoking  publicly,  nei« 
ther  of  which  there  is  any  chance  of;  but  we  might  certainly  have  com- 
mitted ourselves  in  regard  to  dress,  which  for  all  infidels  is  stricdy 
defined  and  peremptorily  imposed,  and  if  we  are  naturally  obnoxious  to 
their  sight,  our  dress  adds  to  the  spectacle.  A  black  cap  on  our  head 
and  a  rope  round  our  waist,  are  particularly  interesting ;  for  we  have 
only  to  pull  the  cap  over  our  face  and  put  the  rope  about  our  neck,  to 
make  us  really  a  spectacle !  We  are  allowed  to  reside  in  a  private  house 
after  some  little  remonstrance;  a  public  s^rai  is  our  proper  dwelling 
l^aoe.  We  cannot  ride  within  the  walls  of  the  city,  and  must  push  oor 
way  through  the  densely-peopled  streets,  which  detracts  consideraUy 
from  our  interest  in  the  scenes  of  the  bazar,  and  in  our  walks  in  an 
atmosj^iere  so  warm  and  dusty.  Moorcroft  was  permitted  to  ride,  bat 
he  was  in  character,  and  brought  presents  forthekingandhis  courtiers; 
but  this  privi]^;e  was  only  granted  on  condition  that  his  Muhammedan 
syces  should  accompany  him  mounted,  as  they  could  not  be  seen  on 
fo(^  attending  an  infidel  on  horseback.  We  have  no  diaraoter  at  all  to 
support,  except  it  is  that  of  hqin  or  beggars  (not  rdigions  mendi- 
cants). The  garments  oi  all  other  unbelievers  are  similar  to  those  in 
which  we  are  acooatrcd»  such  as  Hind4i»  Armenians,  and  Jews,  and 
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tbne  last  we  eqieciafiy  resemble  in  every  thing  except  their  features. 
The  restriction  we  feel  most  is  being  unable  to  write,  bat  this  is  more 
onr^Hilt,  or  omr  courtesy,  tiian  any  actual  prohibition  of  the  state,for  as 
we  can  elude  suspicion  by  writing  at  night,  it  is  only  the  chance  of  de- 
tection that  prevents  us  taking  up  our  pen  in  the  day  time.  As  I  can- 
not see  well  by  lamp  light  I  shall  not  attempt  making  a  single  note,  and 
by  tiie  time  we  leave  this  I  shall  remember  nothing  to  write  about.  I 
have  seen  tibe  minister,  Ghds  B^,  once  :  he  is  a  curious  old  man,  and 
very  fond  of  decorum,  though  without  state  or  show  in  himself.  He  is 
•hrajs  finding  &nlt  with  our  dress  or  posture  in  sitting ;  and  this  last  is 
Bo  easy  matter,  although  we  have 'been  trying  it  for  six  months  past. 
With  all  the  B^'s  shrewd  penetration,  he  seems  to  be  at  a  loss  what 
to  make  of  us. 

Upon  the  whole,  our  reception  at  Bokhara,  if  not  remarkable  for  dis- 
tiDction  (exoq>t  indeed  that  reg^arding  our  dress),  or  favors  (neither  of 
whidi  we  had  the  least  daim  to,  and  I  at  least  had  no  expectations  of), 
has  been  sufficiently  lespectable  and  civil ;  and  with  the  people,  whether 
in  the  crowded  bazars,  in  public  serais,  in  private  converse,  or  in  the 
aaoaqoes,  our  name  and  country  have  been  a  recommendation  instead  of 
a  pivot  for  insult  and  ignominy ;  and  this  too  in  a  city  notoriously  ortho- 
dox in  religious  duties,  and  where  Muhammedan  principles  of  every  kind 
are  fearfully  arbitrary.  We  have  not  heard  the  epithet  of  k^r  from 
one  end  of  our  journey  to  the  other,  and  only  at  one  place,  near  Attok, 
•ome  boys  used  ^be  expression  of  monkeys.  Wherever  we  have  gone 
and  appeared  as  Europeans,  that  character  has  been  req^cted ;  and  we 
may  depend  upon  it,  that  the  name  of  Englishman,  whether  this  is  un- 
derstood by  Feriiigi  or  Angrez,  if  assumed  with  discretion,  is  our  best 
paaqKnrt. 

We  have  no  chance  of  seeing  the  king,  except  in  the  open  streets 
withtiie  rest  of  the  mob :  the  rascal  of  a  N&zir  has  played  us  this  trick. 
Doat  Mohammed's  letter  would  have  done  us  a  service.  The  bazars  here 
are  ^ileadid,  and  the  police  regulations  admirable.  Bokhara  is  a  large 
and  popolons  city,  eight  miles  in  circuit,  and  exceeding  any  we  have 
met  with  in  our  journey.  There  are  many  fine  colleges  and  other  build- 
ings ;  the  Uzbeks  are  a  handsome  race,  but  the  Jews,  (moreespeciaUy 
the  Jewesses,)  carry  off  the  pahn  of  beauty.  There  is  more  religion^ 
mem  law  and  justice,  and  more  crime,  tiian  in  any  place  of  equal  size 
inAsia;  bat  pn^perty  and  life  are  safer  than  in  most  cities  in  the  w<Hid» 
wliether  civilized  or  savage.  The  people  here  are  much  more  fisani- 
Uar  widi  the  RnssJaas  than  with  the  English,  and  another  Russian  em- 
'  ia  aooQ  expected  at  Bokhara.    People  from  all  parts  of  the  world 


Digiti 


ized  by  Google 


S2  ContimUithn  ^  the  Route  of  Lieut,  A.  Bume$.  [Jas. 

excq)t  China  are  seen  here.  Every  body  drinks  tea,  generally  after 
our  fashion,  but  without  milk ;  there  is  a  kind  of  tea  called  banka  which 
comes  vift  Russia  from  China ;  it  costs  10  rupees,  and  is  very  fine  flavor- 
ed, and  it  is  said  that  a  sea  voyage  injures  it. 

The  banka  tea  goes  from  China  to  Russia  by  a  direct  road,  avoid- 
ing Yaik&nd,  as  by  being  packed  up  in  small  canisters  it  will  not  bear 
export  by  the  mountainous  route,  and  by  coming  here  from  C^^nburgh 
it  thus  attains  a  very  high  price;  the  tea  trade  is  immense.  We 
first  saw  loaf  sugar  at  Khulm,  and  it  is  the  same  as  we  have  at  home. 
Many  people  in  Bokhara  wear  watches,  all  of  London  mechanism. 
In  the  Bazar  we  see  tea  urns  with,  the  red  hot  iron  in  the  middle  to 
keep  the  water  warm,  and  many  things  remind  us  of  Europe. 

We  have  tried  horse's  flesh,  and  having  beef  at  the  same  time,  we 
gave  tiie  preference  to  the  former;  but  whatever  EUphinstone  says  about 
horse's  flesh  being  the  food  <^  any  part  of  the  people,  it  is  at  least  very 
rare,  and  beef  is  fieur  from  fr^uent. 

Tlie  climate,  that  eternal  subject,  is  warmer  than  is  agreeable;  in  htit 
it  is  sultry,  but  dry,  and  otherwise  delicious,  the  sun  shining  out  his  entire 
course,  and  not  a  cloud  in  the  air.  How  very  different  from  India  at  this 
season !  The  nights  are  generally  cool,  but  we  find  sleeping  in  the  air 
necessary  for  comfort ;  the  usual  range  of  the  temperature  outside  is  from 
74*  to  103*,  rising  to  106*  in  the  streets:  we  loathe  the  air  in  a  room 
heated  to  96^  and  even  110*,  and,  although  sitting  quietly,  we  feel  it  rather 
disagreeable ;  but  in  so  arid  aclimate,  the  sensation  is  less  oppressive  at 
this  degree  of  temperature,  than  at  80*  in  India,  at  the  same  season. 
Hie  most  singular  part  of  the  climate  is  the  intense  cold  of  winter, 
which  freezes  such  a  stream  as  the  Oxus.  The  blocks  of  solid  ice  in 
the  bazars  here  indicate  the  severity  of  the  weather,  and  can  aoty  be 
explained  by  the  extreme  drjrness  of  the  air. 

Hiere  are  disturbances  at  Urganj,  and  their  army  has  marched  to  at- 
tach the  Persians  on  the  line  of  our  route  ;  we  therefore  know  nothing  oi 
cor  prospects  :  but  it  strikes  me  we  shall  be  forced  to  take  the  road  to 
Meshid.  Bumes  and  myself  are  now  quite  recovered.  I  have  receiVed  no 
letters  since  the  middle  of  March,  and  the  only  dawk  which  has  readied 
us  since  crossing  the  Indus,  we  got  at  Khulm,  and  by  it  came  Noe.  I 
and  2  of  the  Journal  of  the  Asiatic  Society  ;  it  will  please  the  Editor 
to  know,  that  his  work  spreads  itself  over  such  distaiit  regions.  I  have 
picked  up  sOme  coins  here,  bearing  Greek  inscriptions  and  heads,  and 
Something  like  masonic  insignia  upon  a  small  axe ;  but  I  am  too  diftant 
hcfe  to  venture  to  send  the  originals,  though  I  may  impressions." 

Bokhdra,  I5th  July. 
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n.r— 0»  the  Manufacture  of  Saltpetre,  as  practised  by  the  Natives  of 
Jh-Mt.  By  Mr.  J.  Stevenson,  Siqtt.  H.  C.'s  Saltpetre  Factories  in 
Behar.  |V!^^ 

Tlie  soil  of  Tizhoot  almost  every  where  contains  a  large  proportion 
of  aalifte  matter,  such  as  nitrate  of  potass  (sal^>etre),  nitrate  of  lime^ 
sulphate,  and  muriate  of  soda,  ho,*  bat  in  general  the  snlphate  of  soda 
18  most  idmndantJ  The  saltpetre  (as  well  as  the  other  salts)  lies  in 
patdies  as  it  were,  some  parts  being  more  productive  than  others,  ac- 
eordhig  as  carbonate  <^  lime  and  sand  alternately  predominate.  By 
analyzing  the  di£[erent  sofls,  I  have  found  those  places  most  productive 
of  nitre  to  contain  a  redundancy  of  the  former ;  and  on  the  contrary, 
where  Uie  soil  was  unproductive,  I  found  a  redundancy  of  the  latter 
sobetance.  I  am  therefore  naturally  led  to  the  conclusion,  that  carbo- 
nate ci  Hme  is  one  of  the  principal  agents  in  tiie  formation  of  this  arti- 
de.  This  will  also  account  for  the  district  of  Tirhdt  being  moie  pro- 
ductive of  nitre  than  any  other  place  in  India,  for  almost  half  of  its  soil 
is  cakareous ;  an  average  sample  of  it,  collected  from  various  placet 
where  aid^petre  abounds,  and  carefully  analyzed,  gave  me  the  composi- 
tion as  follows.  100  parts  being  operated  upon. 

liitfterinsohibleinthethreemineralacids,  Silex, 50.0 

Matter  soluble  in  ditto, Carbonate  of  lime, 44.3 

Sulphate  of  Soda ^JJ 


Matter  soluble  in  water, << 


Muriate  of  do 1.4 

Nitrate  of  Lime, 0.9 

Nitrate  of  Potass, 0.7 


100.0 
Hiis  analysis  does  not  agree  with  Dr.  John  Davy's,  but  be  it  remem- 
bered, that  scientific  gentleman  operated  upon  saltpetre  earth  from 
the  factories,  which  of  course  contains  more  saline  matter  than  the 
general  soil. 

In  the  month  of  November,  the  loneahs  or  native  manufeu^turers  of 
saltpetre  commence  their  operations,  by  scraping  the  surface  off  from 
<^d  nmd  heaps,  mud  buildings,  waste  grounds,  &c.  where  the  saltpetre 
has  developed  itself  in  a  thin  white  efflorescence,  resembling  frost  rind. 
Tins  saline  earth  being  collected  at  the  factories,  the  operator  first  sub* 
jects  it  to  the  processes  of  solution  and  filtration.      This  is  efiected  by 

*  T  hare  not  been  able  to  ascertain  whether  the  sajji  mati  (natire  carbonate  of 
■oda)  is  fmiiid  in  thn  district ;  as  far  as  my  own  observations  have  extended,  it  does 
aoC  lonB  a  part  of  tiie  oomposition  of  the  soil.  I  alsooould  not  detect  any  alumina, 
though  It  is  likely  some  parts  may  contain  it. 
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a  large  mud  filter,  lined  on  the  inside  with  stiff  day.  It  is  a  round 
hollow  basin,  in  shape  resembling  the  top  of  a  well,  from  6  to  8  inches 
in  diameter.  A  false  bottom  is  formed  of  pieces  of  bamboo,  laid  dose, 
and  resting  upon  pieces  of  brick.  This  leaves  an  empty  space  of  a  few 
inches  above  the  solid  bottom,  for  an  outlet  to  the  filtered  liquor.  Orar 
these  bambds,  a  covering  of  strong  close  wrought  grass  mats  are  laid, 
which  complete  this  simple  form  of  filter.  The  operation  then  proceeds 
with  the  process,  by  spreading  over  the  mats  a  thin  layer  of  vegetable 
ashes,  generally  from  the  indigo  plant,  upon  which  the  earth  to  be  sub- 
jected to  the  filtering  process  is  laid,  and  trodden  down  levd,  and  to 
the  desired  sohdity,  by  the  operator's  feet.  This  requires  great  atten- 
tion on  the  part  of  the  man  who  performs  it :  for  if  too  solid,  the  water 
will  pass  through  too  slow ;  on  the  contrary,  if  too  soft,  the  water  will 
pass  through  too  quick;  for  the  solution  of  the  saline  matter  to  take  place, 
and  the  full  products  would  not  be  obtained.  After  this  point  has  been 
adjusted,  water  is  poured  gently  upon  the  earth  to  the  depth  <^  four  or 
five  inches,  according  to  the  size  of  the  filter  and  quantity  of  earth 
used,  (one  of  six  feet  diameter  will  filter  20  maunds  of  earth.)  Thid 
whole  is  then  suffered  to  remun  tranquil  for  several  hours,  during  whidt 
time  the  water  gradually  passes  through  the  earth,  dissolving  the  saline 
matter  in  its  passage,  and  filtering  through  the  mats,  drops  into  the 
empty  space  between  the  soUd  and  false  bottoms,  and  is  conveyed  by 
means  of  a  spout  of  bambd,  or  a  hollow  tile,  into  an  earthen  receiver, 
made  large  enough  to  hold  the  full  quantity  of  filtered  liquor,  and  half 
sunk  in  the  ground  for  the  purpose. 

The  saltpetre  liquor  thus  obtained  Lb  more  or  less  coloured  with  oxide 
of  iron  and  decomposed  vegetable  matter.  Its  specific  gravity  also 
varies  with  the  quality  of  the  earth  operated  upon.  An  average  fixnn 
a  great  number  of  filters  gave  me  1.120. 

The  second  process  is  to  evaporate  the  saltpetre  liquor  to  a  crystal- 
lizing state,  which  is  effected  in  earth^i  pots  fixed  in  two  rows,  over 
an  oblong  cavity  dug  in  the  ground,  the  interstices  between  the  poet 
being  filled  up  with  clay.  An  aperture  at  one  end  of  the  cavity  serves 
for  an  egress  to  the  smoke ;  another  at  the  opposite  end  is  used  for  the 
introduction  of  fuel,  which  is  generally  dry  faUen  leaves  gathered  from 
the  dm  topes  (mango  groves) :  such  are  the  simple  materials  used  in 
this  part  of  the. manufacture.  The  boiling  is  continued  till  the  liquor  ia 
evaporated  to  the  crystallizing  point,  which  is  ascertained  by  the  opera- 
tor taking  from  time  to  time  a  small  portion  of  the  liquor  from  the 
pots,  and  setting  it  aside  to  cool  in  small  earthen  dishes,  like  a  commcMi 
saucer.    After  tiie  liquor  has  cooled,  and  the  crystals  formed  agreeable 
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to  ^  practice  of  the  operator,  the  fire  is  stayed,  and  the  liquor  remoT- 
ed  to  large  shallow  earthen  dishes  (which  are  used  instead  of  crystal- 
lizing coolers),  placed  in  rows,  and  sunk  to  the  brim  in  soft  earth.  At 
the  end  of  about  30  hours,  the  process  of  crystallization  is  finished.  The 
crystals  of  saltpetre  are  taken  out  of  the  coolers,  and  put  into  baskets  to 
drain,  after  which  they  are  removed  to  the  store^house,  ready  for  sale. 

During  the  operation  of  boiling,  it  occasionally  happens  that  too  much 
heat  has  been  used,  and  the  pots  are  in  danger  of  boiling  over.  To 
prevent  this,  the  operator  has  a  very  simple  remedy;  which  our  more 
acientific  operators  might  not  be  ashamed  to  take  a  lesson  from — a  bunch 
of  dry  jungle  grass  is  fixed  at  a  right  angle,  to  the  end  of  a  stick ;  this 
is  dipped  into  the  liquor,  and  held  up  over  the  pot,  and  the  liquor,  which 
it  bad  absorbed,  fiedls  down  in  a  shower  (cooled  by  the  air)  into  the 
vessel  it  had  been  taken  firom.  The  temperature  being  thus  reduced* 
the  evaporation  proceeds  more  steadily,  and  the  accidental  boiling  over 
is  prevented.  The  mother  liquor,  remaining  after  the  crystals  of  saltpetre 
have  been  removed,  is  returned  to  the  evaporating  pots,  and  mixed  with 
a  fresh  portion  of  the  liquor  from  the  filters,  for  a  second  boiling,  and 
crystallization.  The  extraneous  salts,  such  as  sulphate  and  muriate  of 
soda,  which  the  filtered  liquor  from  the  earth  always  contains,  are  partly 
fovnd  at  the  bottom  of  the  pots,  (the  muriate  of  soda  in  particular,)  and 
partly  in  the  mother  liquor,  remaining  after  the  process  of  crystallization. 
But  to  separate  them  more  effectually,  the  manufacturer  passes  the  li- 
quor from  the  boilers  through  a  piece  of  coarse  cloth,  placed  in  a  basket ; 
and  when  the  liquor  has  drained  through,  the  greater  part  of  the  ex- 
traneous salts  are  found  on  the  cloth.  To  do  this  efiectually,  it  is  ne- 
cessary, that  the  liquor  should  be  at  the  boiling  point,  otherwise  the 
satepetre  liquor  would  not  leave  the  sulphates  and  muriates,  but  would 
form  an  anhydrous  mass. 

The  muriate  of  soda,  or  common  salt,  is  rendered  more  pure  by  a  sub- 
sequent boiling.  It  is  then  called  by  the  natives  pakwa  ^ninutk,  and 
is  sold  in  the  bazars  as  an  article  for  culinary  purposes.  The  remaining 
extraneous  salts — sulphate  of  soda,  nitrate  of  lime,  &c.  are  returned  to 
the  earth,  to  undergo  a  change  by  decomposition  against  another  season. 
Tlie  nitrate  oi  lime  is  decomposed  by  the  carbonate  of  potass,  which  the 
vegetable  ashes,  used  in  the  process,  contain.  When  solutions  of  these 
salts  come  in  contact  with  each  other,  a  mutual  decomposition  takes 
place.  The  nitric  acid  of  the  lime  combines  with  the  potass,  and  th^ 
aarbamc  acid  of  the  potaee  combines  with  the  lime.  Thus  two  new  salts 
are  formed,  viz/  mtraie  oi  potass  (saltpetre),  and  carbonate  of  lime.  In 
this  maimer,  the  old  earth,  which  has  already  produced  saltpetre,  is  re- 
generated, and  rendered  productive  against  other  seasons.    The  native 
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mannfactiiren  are  aware  of  this  fact,  but  not  being  able  to  acooont  for 
it  on  scientific  principles,  they  say,  that  saltpetre  generates  or  developes 
saltpetre ;  but  I  dare  say  that  most  scientific  men  will  concur  with  me, 
that  the  above  idea  of  the  natives  is  next  to  a  physical  impossibility. 
Owing  to  the  porous  nature  of  the  earthen  crystallizing  vessels,  a  part 
of  the  saltpetre  liquor  oozes  through  the  bottom,  and  is  absorbed  by  the 
earth  on  which  the  utensils  are  placed,  occasionally  they  are  broken, 
and  the  contents  of  course  feJls  into  the  earth  below.  This  earth  is. 
again  subjected  to  the  process  of  filtration,  and  the  practice  of  the 
manufacturer,  in  order  to  obtain  what  had  been  wasted  in  the  above 
manner.  Thus  the  loneahs  proceed  from  season  to  season,  without 
the  least  deviation  or  alteration  in  their  manufacture.  No  persuasion,- 
however  reasonable,  by  way  of  improvement,  will  cause  them  to  alter 
the  plans  which  their  forefathers  had  in  practice ;  and  it  is  probable,  that 
the  methods  used  at  present  were  the  same  three  thousand  years  ago. 

The  saltpetre  obtained  in  the  above  manner,  which  I  have  attempted 
to  describe,  is  a  very  impure  article,  termed  by  the  natives  dkoah,  and 
is  sold  at  the  rate  of  from  two  to  three  rupees  a  maund.  It  generally 
contains  from  45  to  70  per  cent,  of  pure  nitre.  The  following  analysis 
was  tried  from  an  average  of  several  hundred  maunds  of  what  was 
stated  to  be  of  good  quality,  and  brought  three  rupees  eight  annas  per 
maund.     100  grains  operated  upon. 

Insoluble  matter,  sand,  and  mud, 6.0 

Sulphate  of  soda,  9.1 

Muriate  of  do 8.0 

Total  impurity, 22.1 

Nitre, 77.9 

100.0 
This  may  be  taken  as  a  fair  sample  of  the  quality  that  the  loneah» 
produce  in  general,  but  when  it  passes  from  their  hands  to  the  saltpetre 
merchants,  it  is  frequently  adulterated  with  sand,  mud,  and  dirty  salts 
of  various  kinds,  to  such  a  degree,  that  it  scarcely  contains  50  per  cent, 
of  pure  nitre.  A  sample  of  this  adulterated  article  from  15,000  maondt 
gave  me  the  following  result : 

Insoluble  matter,  sand,  and  mud, 22.7 

Sulphate  of  soda, 23.8 

Muriate  of  do 4.2 

Total  impurity, 60.7 

Nitre, 49.3 

100.0 
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To  produce  the  article  called  by  the  natives  kalmee  (crystallized  in 
lam^  prisms,  meaning  the  best  kind  of  saltpetre),  the  dhoah  is 
re-dissolved  and  crystallized ;  the  percentage  of  nitre  will  then  amount 
from  85  to  95,  pore;  but  this  is  only  done  by  the  opulent  native 
men^iants  who  supply  the  Calcutta  bazar. 

In  coDclusion,  I  have  (mly  to  observe,  that  the  above  methods  of 
manQfinctoring  sal^>etre,  used  by  the  natives  of  this  country,  although 
nide»  yet  are  very  simple,  and  more  effective  than  most  of  our 
scientific  chemists,  at  first  sight,  would  suppose.  No  manufeusture^in 
EflDt^  can  equal  it  in  point  of  cheapness  and  simplicity;  and  when  it  is 
considered,  that  these  simple  people  have  no  knowledge  whatever  of 
diemistry  as  a  science,  it  is  surprising  how  well  they  manage  te  make 
the  rough  article.  At  least,  such  were  the  ideas  that  struck  me  during 
the  many  hours  (and  I  may  add  pleasant  ones)  that  I  have  spent  in* 
observing  the  simple,  but  not  altogether  ineffective,  plans  and  operations 
of  this  industrious  manufacturing  people. 

The  above  notices  claim  no  merit,  except  that  of  truth.  They  are 
the  result  of  observations  and  notes  taken  on  the  spot,  during  a  resi- 
dence of  two  years  in  the  district  of  Tirhdt;  province  of  fiehar. 

Tirhdt,  7th  December,  1832. 


IV. — On  the  Greek  Coins  in  the  Cabinet  of  the  Asiatic  Society, 

By  James  Prinsep,  Secretary.  }^^, 

Having  in  the  first  volume  of  the  Joubnal  described  the  Roman 
Coins  of  the  Society's  Cabinet,  with  such  explanations  as  mi^t,  I 
helped,  be  of  use  to  those  who  were  untutored  in  the  mysteries  of  nu- 
mismatology, so  that,  by  the  aid  of  the  drawings,  they  might  be  able 
to  recc^^nize  the  type  of  Roman  fabrication  in  any  antique  specimens 
which  they  were  likely  to  discover  on  the  continent  of  India,  I  now  pro- 
pose to  follow  up  the  subject,  as  promised  in  my  former  paper, 
by  extending  my  examination  of  th^  Society's  Cabinet,  through  Iheir 
series  of  Ghreek  and  Persian  coins,  (leaving  the  Indian  Coins  for  a  fu- 
ture occasion ;)  and  I  beheve  that  although  the  specimens  of  the  two 
first  are  &r  from  being  numerous  in  our  collection,  still  the  drawings 
of  them  will  be  found  sufficient  to  furnish  tolerable  g^des  for  the 
asnstance  of  the  student  in  discriminating  the  coins  of  these  countries 
at  different  periods  of  their  history. 

I  cannot  say  how  many  out  of  the  whole  have  been  found  in  India 
itBelf ;  many  on  the  contrary  appear  to  have  been  brought  from  Persia. 
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Both  Gredan  and  Persian  coins  however  are  met  with  frequently  in 
India,  and  it  is  very  easy  to  know  them  when  onoe  their  forms  have  been 
presented  to  the  eye.  Several  were  brought  by  Col.  Wilson  from  Per- 
sia, who  kindly  permitted  me  to  take  drawings  of  them ;  Lieut.  Conolly 
obtained  a  few  in  his  overland  journey  to  India :  and  Lieut.  Bumeshas 
favored  me  with  one  or  two  specimens  of  a  number  of  coins  collect- 
ed by  him  in  Ancient  Bactria,  a  country  but  recently  opened  to  the  in- 
vestigation of  the  antiquarian. 

It  is  from  this  unexplored  part  of  Asia  that  we  may  confidently  ex- 
pect a  multitude  of  Grecian  antiquities  graduaUy  to  be  developed.  Tra- 
Tellers  of  all  nations  are  already  flocking  thither  to  trace  the  steps 
and  discover  the  monuments  of  Alexander's  Indian  conquests.  The 
most  successful  in  this  interesting  Hne  of  research,  partly  irom  the  ad- 
vantage of  his  rank  in  Maha-raja  Ranjit  Singh's  service,  has  been  Ge- 
neral Ventura,  who,  imitating  Belzoni  at  the  Pyramids  of  Egypt,  instead 
of  conjecturing  and  speculating  upon  the  origin  of  the  celebrated  Tope 
or  mound  of  ManikyaUt  in  the  Punjab,  set  boldly  to  work  in  1830  to 
pierce  into  its  sohd  mass  by  digging.  He  was  rewarded  by  the  disco- 
very of  numerous  coins  and  other  relics  which  had  lain  untouched  for 
perhaps  twenty  centuries*.  A  Russian  antiquary  I  understand  had  pre* 
viously  amassed  a  vast  collection  of  Greek  coins  in  the  same  country. 
But  it  is  by  no  means  in  the  Punjab  alone  that  we  are  to  lode  for  an- 
tiquarian riches :  the  north-western  provinces  of  India  ofier  as  large 
a  field  of  enquiry — and  if  the  coins  of  Kanouj  and  Oudh  are  less  inter- 
esting frt)m  the  nature  of  the  characters  in  which  their  Impends  are 
graven  being  wholly  unknown,  they  should  nevertheless  be  regarded  as 
more  curious  because  they  speak  this  unknown  lang^uage  and  remain 
the  (mly  records  of  kingdoms  and  revc^utions  whose  existence  is  but 
faintly  discernible  on  the  page  of  history. 

It  is  principally  to  instigate  those  who  have  opportunities  c^  forming 
collections  in  the  upper  provinces,  that  I  have  drawn  up  these  notes;, 
and  I  cannot  adduce  a  more  powerful  motive  for  stud3ring  and  search- 
ing, than  the  example  and  success  of  ,that  indefatigable  investigator  of 
history  and  antiquity.  Major  Tod,  who  thus  describes  his  method  of 
forming  a  collection  in  the  1st  vol.  of  the  Trans.  Roy.  As.  Soc. 

"For  the  last  twelve  years  of  my  residence  in  India,  (amongst 
Mahrattas  and  Rajputs,)  the  ccdlecting  of  coins  as  an  auxiliary  to  histo- 

*  An  account  of  General  Ventora's  operations  was  communicated  to  CoL  James 
Young  and  by  him  printed  in  the  newspapers  of  the  day  :  it  is  reprinted  in  the  se- 
venteenth volume  of  the  Researches,  page  600. 
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ry  wms  one  of  my  pursuits :  and  in  the  rainy  season  I  had  a  person 
employed  at  Maihmrd  and  other  old  cities  to  collect  all  that  were 
brought  to  light  by  the  action  of  the  water  while  tearing  up  old  fonn- 
dadons,  and  levelling  mooldering  walls. 

In  ^lifl  manner  I  accumulated  about  20,000  coins  of  all  denomina- 
tions ;  among  which  there  may  be  not  above  one  hundred  calculated  to 
excite  interest,  and  perhaps  not  above  one-third  of  that  number  to  be 
considered  of  value:  but  among  them  there  is  an  Apolloootus  and  a 
MsnaKdkr,  besides  some  rare  medals  of  a  Pkuthian  dynasty,  probably 
yet  unknown  to  history." 

The  coins  of  Greece  are  divided  by  numismatologists  into  two  prin- 
cipal series :  the  civic,  and  the  monarchical.  The  former  comprehends 
all  the  moneys  of  the  difierent  states  of  Ancient  Greece,  bearing  the 
nam»  of  their  cities  and  people,  and  the  symbols  and  devices  em- 
blematical of  them,  or  th^  figures  of  the  tutelary  deities  under 
whose  especial  protection  they  considered  themselves  placed.  The 
monardiical  series  begins  with  the  Macedonian  dynasty,  or  about 
500  years  before  Christ,  continuing  throughout  the  kings  of  Maeedon, 
and,  after  the  division  of  Alexander's  empire  among  his  generals  and 
aiicceasors,  subdividing  itself  into  the  several  branches  of  the  Seleucian 
or  Syrian,  the  Egyptian,  the  Bactrian,  the  Parthian  and  Armenian 
dynasties ;  besides,  which  may  be  enumerated  the  Pontine  kings  and  se- 
veral of  minor  importance. 

The  civic  coins,  of  which  the  Hunterian  Cabinet  at  Glasgow  contains 
so  magnificent  a  collection,  are  generally  supposed  to  be  more  ancient 
than  the  monarchical  series ;  they  are  mostly  of  ruder  fabrication,  but 
the  figures  of  animals  and  gods  are  sometimes  executed  with  great 
ikin :  the  period  of  the  highest  proficiency  in  the  arts  is,  however,  uni- 
versally admowledged  to  be  the  age  of  Alexander,  or  the  third  century 
before  Christ :  the  coins  of  this  distant  ag^,  even  the  meagre  and 
scattered  specimens  which  we  have  picked  up  in  India,  are  so  exquisitdy 
finiidied  as  to  furnish  models  to  artists  and  sculptors  of  the  present  day, 
while  they  almost  defy  their  best  powers  of  imitation. 

The  inscriptions  found  upon  the  earlier  coins  are  generally  the  rude 
initials  of  the  names  of  cities  or  people,  becoming  more  complete  as  we 
descend  in  the  series :  the  names  of  chiefs  or  principal  men  and  priests 
are  introduced  sometimes  at  a  later  period,  but  as  no  dates  are  given 
it  is  impossible  to  assign  any  exact  age  to  most  of  the  civic  coinage. 
Throughout  the  Macedonian  series  the  names  of  princes  are  introduced, 
and  history  affords  chronological  data  for  their  classification.  The  inscrip- 
tions are  generally  written  in  straight  and  parallel  lines,  differing  in 
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this  respect  from  the  legends  of  Roman  coins  which  are  peripheral,  as 
are  those  of  the  imperial  Greek  coins,  which  are  merely  translations  of 
the  latter. 

It  has  been  orged  that  the  Greek  coins  although  inferior  to  the  Ro* 
man,  because  they  afford  no  record  of  important  events  or  of  dates  to 
assist  in  the  elucidation  of  history,  yet  have  an  intrinsic  value  of  their 
own,  from  the  service  they  have  rendered  to  Geography  in  preserving 
and  exhibiting  the  names  of  a  multitude  of  cities  and  colonies,  and  by  the 
frequency  of  their  occurrence,  or  by  their  superior  workmanship,  throwing 
light  upon  the  relative  importance  of  states.  Other  local  peculiarities  are 
marked  by  the  devices  they  bear,  the  origin  of  many  of  which  is  easily  trac- 
ed in  the  history  or  mythology  ofthis  classical  nation  :  thus,  the  emblem 
on  almost  all  the  coins  of  Athens  is  an  owl,  the  bird  of  Minerva :  for 
Corinth,  we  have,  according  to  Pinkerton,  the  winged  horse :  a  wolfs 
head  for  Argos ;  a  bull's  head  for  Bceotia ;  a  minatour's  head  and  the 
labyrinth  for  Crete ;  a  horse's  head  for  Pharsalia ;  a  lion  for  Marseilles ; 
a  tortoise  for  Peloponnesus ;  a  sphinx  for  Scio ;  three  legs  joined  for 
Sicily ;  a  horse  for  Thessaly ;  a  crescent  for  Byzantium,  the  origin  of 
whidi  deserves  mention  from  its  having  since  become  the  badge  of 
Mohanmiedanism.  When  Philip  of  Macedon  besieged  the  place,  and  was 
going  to  storm  it  in  a  cloudy  night,  the  moon  shone  out  and  discovered 
his  approach,  so  that  the  inhabitants  observed  and  repulsed  him.  The 
Turks  upon  entering  Constantinople  found  this  ancient  badge  in  many 
places,  and  suspecting  s<me  magical  power  in  it,  assumed  the  symbol  and 
its  power  to  themselves*. 

The  general  demonination  of  the  silver  money  among  the  Greeks  was 
the  drachma,  or  eighth  part  of  an  ounce,  which  according  to  Pinkerton 
was  about  ninepence,  or  a  penny  more  in  value  than  the  denarius :  frx>m 
the  drachma  were  derived  the  half,  double,  and  quadruple,  or  hemi  drachma, 
didrachma,  tetradrachma,  &c.  The  smallest  silver  coin  was  the  obolos, 
but  that  was  also,  and  generally,  a  copper  piece. 

After  these  few  introductory  remarks  I  will  proceed  to  notice  the  coins 
in  our  possession,  beginning  with  those  of  the 

Greek  Cities. 
Plate  I.  Fig.  1 .    A  silver  coin  in  the  Society's  Cabinet. 
Obverse.    A  lion  walking  with  head  erect.  Double  triangular  symbol 

3^  and  stars. 
Reverse.    Jupiter   sitting.     Legend  illegible ;  tetradrachma  :  weight 
250  grs. 

•  Pinkerton,  i.  241. 
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Tlie  lion  oocan  Init  leldoin  on  the  coins  of  Greek  towns  in  the  Hnnterian  col- 
lection, and  no  where  with  the  obrerse  of  Jupiter.  It  is  found  on  the  coins  of 
McMsna  in  Sicily,  and  Vdia  in  Italy  (TEAHTON)  ;  also  in  some  of  Smyrna 
but  by  the  figure  of  Jupiter  it  is  more  probable  that  this  coin  belongs  to  the  Alex- 
andrine series. 

Fig.  2. — A  silver  coin,  brought  from  Persia,  by  Col.  Wilson. 

Obverse,     Head  of  Minerva  with  helmet,  facing  the  right. 

Reverse,     Pegasus  flying  towards  the  right. 

It  b  impossible  to  say,  for  want  of  letters  or  sign^,  to  what  town  this  coin  be- 
longs. Many  used  the  same  devices,  as  Leacas,  Cleone,  (Hunter  100,)  Corinth,  &c. 

Fig.  3. — ^A  silver  coin,  belonging  to  Col.  Wilson. 

Obverse.     Man  astride  upon  a  dolphin. 

Reverse.     Man  riding  on  a  horse. 

This  device  is  very  common  indeed  on  the  coins  of  Taras,  or  Tarentum,  in  Italy, 
(Hont«ra05.} 

Fig.  7. — ^A  small  copper  coin,  purchased  from  an  Armenian  in  Cal- 
cutta, bearing  on  one  side  a  handsome  head  of  the  city, 
with  a  turret-crown.  On  the  reverse — a  Grriffin,  with 
something  in  her  mouth.  Above — the  inscription  is  of 
three  lines,  of  which  the  letters  L  C  A  . . . 

ANT    TIOXO 
HTE 

are  visible.     It  may  probably  be  of  Antioch,  in  Syria. 

Macedonian  Coins. 

Fig.  4. — ^A  silver  drachma  of  Alexander  the  Great.     (As.  Soc.)  wt. 

62  grains. 
Obverse.     Head  of  Hercules,  beardless,  covered  with  a  lion's  skin, 

coming  under  the  ear  like  a  horn. 
Reverse.    Jupiter  seated,  holding  an  eagle  in  the  right  hand :  a  staff 

in  the  left,  along  the  left  side  aaebanapot,  and 

below  A  2  I  A  E  a.  ifiwriXtms)- 

Fig.  5. — Another,  similar,  but  of  half  of  the  size,  hemidrachnut. 

Another,  tetradrachma,  (220  grs.,)  of  similar  device.  As.  Soc. 

Fig.  10. — ^Another,  legend  illegible.  Ditto. 

The  head  of  Alexander  himself  occurs  very  rarely  on  the  coins  of  his  reign  .— 
they  are  known  by  the  ram's  horn  on  his  forehead  introduced  as  a  mark  of  his  dis- 
oent  from  Jupiter  Ammon  :  the  ram's  horn  is  quite  different  from  the  lappet  of  the 
lion's  skin  in  the  present  specimens,  which  might  at  first  mislead  the  student 

F^.  8.  Obverse.— KesA  of  Hercules  in  the  lion's  skin. 

Reverse.     A  club,  with  the  inscription  a  E  Y  K  A  A I  n  N  TiMoeEOS. 

Fig.  9. — Another  coin,  of  the  same  device,  with  AEYKAAiaN 
A  A  M  Y  A  o  2.  Both  in  possession  of  Col.  T.  Wilson. 
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■  These  two  coins  were  stnick  at  Learns,  a  town  near  the  celebnted  pfomontory 
•f  the  sama  name  in  Acarnania,  whence  Sappho  precipitated  herself  into  tbe  aen. 
The  Hnnterian  Cabinet  contains  a  i^ultitnde  of  coins  of  this  place,  bat  none  wiUi 
these  names  of  TimoCheos  and  Lamnloe,  or  Darnnlos. 

Syrian  Coins.     (Tig,  \\,J 

Next  to  the  Alexandrine  series,  in  point  of  time,  and  of  merit,  rank 
the  coins  of  the  princes  of  Syria,  the  descendants  of  Selencus  Nicator, 
who,  upon  the  partition  of  Asia  among  the  officers  of  Alexander,  took 
possesion  of  Syria,  and  subjected  to  his  sway  all  the  provinces  up  to 
the  Indus.  Of  the  Seleucidae  kings*,  I  lately  obtained  one  silver  coin 
from  a  Babylonian  Jew;  it  is  represented  in  Fig.  11,  and  is  in  beauti- 
ful preservation^  the  head^  in  high  relief,  and  of  exquisite  workman- 
ship, wears  the  fillet  or  diadem,  which  belonged  exclusively  to  rpyaltj, 
end  was  not  even  aBs\»med  by  ^e  Roman  emperors,  until  ^  reign  of 
Diodetian.  On  the  reverse,  is  a  sitting  figure  of  Ceres,  with  a  cornucopia 
in- her  1^  hand,  and  a  sceptre  (or  torch?)  in  her  right.  She  sits  on  an 
pmam^tal. chairs  the  leg  of  which  is  formed  of  a  wipged  Cupid  with  a 
Dolphin  tail.  Beneath  is  a  83nq^bol  codipounded  Of  the  letters  a  and  T 
which  is  supposed  to  stand  for  Antioch.     The  inscription  is  distinct 

BASIAAEnS     AHMHTPIOY    ♦lAAAEA^OT    NI K AtOPOS,  which 

refers  to  Demetrius  II.  Nicator,  who  reigned  145  years  before  Christ. 
It  is  a  tetradrachma. 

Fig.  6, — A  small  fiXver  drachma  in  the  Society's  cabinet.     Head,  in 

good  relief i  with  simple  band. 
.B.  c.  292.     Jupiter  seated  on  a  solid  altar^  holding  thunderbolt,  or 

priest  sitting  on  the  veiled  stool.     Down  the  skies 

QA2IAEO:S  AHMHTPIOT. 
.  This  coin  of  Demetrius  b  recognized  to  be  Seleucidan,  from  the  figure  of  A^poOo 
sitting  upon  a  peculiar  altar  described  by  Pinkerton  as  "  a  hamper  inverted.  'Some 
think  this  seat  is  that  upon  which  the  priest  of  A^poUo  at  Daphne, .  near  Antioch* 
used  tosit  to  retum'orad'es.  Tt  was  placed  over 'aki -aperture  of  the  fi6oc  61  the 
temple  through  whieh  tte  ^e  of  inspiration  #as  thpaght  to  raise."  A  Demetdus 
occers.in  the  Macedonian  series^-and  ^bo  among  the  Bactrian  princes. 

Egyptian  Series. 
The  coins  of  the  Ptolemaean  dynasty  equal,  in  beauty  and  interest, 
the  others  of  Macedonian  origin :  the  silver  pieces  are  very  nmnerous, 
the  brass  and  copper  pieces  exceed  in  dimensions  all.  other  Bit- 
tiqii^s :  they  weigh  abo^t  two  ounces.  The  Eagle  abnost  always 
appears  as  th<$  reverse  of  the  E^^tian  kings;  the  date  of  the  reign 
i&also  nuurl^ed  on  the  silver  in  Greek  num^rab  preceded  by  L  or  amco  /Sw^m. 


Digiti 


ized  by  Google 


j^unt.M.Soc  Voin.n.i 


^SUZEBL    (SdDEMS. 


^edbyGoOgk 


Digiti 


ized  by  Google 


1833.]  Cabinet  of  the  Asiatic  Society.  S8 

An  of  the  silver  specimens  ia  our  possession  seem  to  belong  to  the 
same  Ptolemy,  from  the  marked  physiognomy  and  projecting  chin. 

Fig.  12. — ^A  silver  tetrudrackma,  brought  from  Egypt  by  Mr.  Drew. 

Obverse,     Head,  with  cmly  hair,  bound  with  a  diadem. 

Retferse,  The  Eagle  of  Jupiter  standing  on  a  thunderbolt,  with  the 
inscription  nroAEMAior  baiiaeaj  oa  lih  (anno  18). 

Acoinof  PlolemythePiTBlofEgypt,  or  it  may  be  of  Ptolemy  the  Fifth,  B.  C.  204, 
m  Pinkerton  says  his  coins  have  mostly  the  letters  OA  or  JA,  explained  to  signify 
Fkphos  or  Salamis,  both  cities  of  Cyprus,  which  island  was  part  of  the  Egyptian 
monarchy.    The  weight  of  all  these  coins  is  about  212  grs.  ; 

Another.      Same  device      L  H  or    Anno    8  belong-   J.  P. 

Anno  13    ing  to    J.  P. 
Anno  14  J.  P. 

Anno  14  As.  Soc. 

Anno  15  „ 

Anno  17  „ 

Anno  17  „ 

Anno  18  „ 

of  the  elder  Ptolemies,  bearing 
DTOAE  MAI  or  BASIAEAX  Same  head  and  eagle.  The 
copper  coins  seldom  had  any  date.    Weight  740  grs.  J.  P. 

After  tlie  subjection  of  Egypt  as  a  Roman  province,  the  Emperor's 
head  always  appears  on  the  obverse;  the  eagle  remaining  still  the  most 
common  device  on  the  reverse.    Fig.  14  is  a  drawing  of  the  reverse  of 
two  coins  of  Nero  in  my  possession:  the  legend  is  attokpa  (for 
•fnrnfmrofi  tn^perotoris)  with  the  date  lia  (anno  11.) 
Fig.  16. — Is  the  reverse  of  a  Greek  coin  under  the  Roman  Emperor 
Trajanus  Dedus,  (A.  D.  250.)  It  represents  the  metropo- 
lis of  the  Samosasan  colony,  as  Cybele,  with  her  turretted 
crown  sitting  on  a  cliff  overhanging  the  ocean ;  in  her 
hands  are  an  eagle  and  a  spike  of  com,  at  her  feet  a  horse, 
and  around  her  the  legend  ♦a  CamoCatehn  mht  kom 
Flaviorym  Samosatensium  metropolis  Commagenes.     On 
the  obverse  around  the  head  of  the  emperor  is  the  in- 
scription ATTOKP. .  TPAIANOC  CEB. 

According  to  Pliny  S&moMsa  was  a  town  of  Commagenes  on  the  Enphrates.  It 
waa  called  ffevim  when  taken  by  Cossennius  Poetos  and  Vespasian.  The  coin  is  no- 
ticed in  Bandorius'  work  on  the  medals  of  the  Emperors.  The  Society  procured 
it  irom  an  AnAenian,  with  other  Roman  coins,  and  I  have  here  introduced  it  as  a 
better  example  of  the  Grecian  colonial  coinage  than  that  of  Pmsa  in  my  former 


Another. 

Ditto 

L  ir 

Another. 

Ditto 

L  I  A 

Another. 

Ditto 

L  IA 

Another. 

Ditto 

L  IE 

Another. 

Ditto 

L  IZ 

Another. 

Ditto 

L  IL 

Another. 

Ditto 

L  IH 

A    large 

copper    coin 

of   one 
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PartUan  or  Areakian  CotM . 

The  PartMan  monarchy  was  erected  by  Arsacee,  who  filled  the  aflSee 
of  satrap  in  Bactria.  in  Ae  year  266  b.  c.  He  had  oppoeed  the  designs 
of  Theodotus,  who  had  first  revolted  from  the  third  Syro-Macedonian 
monarch,  and  had  raised  the  Bactrian  provinces  into  an  independent 
kingdom.  Being  unsuccessful,  he  fled  to  Parthia,  where  he  expelled  the 
governor,  and  declared  himself  independent.  Vaillant,  the  numismatcdo- 
gist,  has  written  a  copious  history  of  this  powerful  dynasty  ;  and  has  en- 
deavoured to  classify  the  coins  of  the  29  Arsacidae  kings  :  but  it  is  gene- 
rally acknowledged  that  there  is  too  much  of  the  fanciful  in  his  appro- 
priations, and  most  antiquarians  have  given  up  the  attempt.  The  greater 
number  of  the  P*urthian  coins  have  the  same  name,  apiakot,  withdifierent 
epithets,— king  of  kings,  the  great,  beneficwit,  lover  of  the  Greeks,  Ac. : 
the  heads  however,  are  very  distinct  and  numerous. 

The  most  rational  mode  of  arrangement  is,  to  place  those  which  are 
best  executed  first,  (for  Greek  workmen  were  doubtless  then  employed.) 
And,  as  the  execution  falls  off,  and  the  Greek  characters  become  obseure, 
we  may  suppose  the  dynasty  to  progress  towards  its  absorption  into  the 
Persian  empire,  in  the  reign  of  Alexander  SeveHis.  a.  d.  226.  There  is 
a  remarkable  distinction  in  the  head-dress  of  these  princes ;  be^nning 
with  the  simple  band  or  diadem  of  the  Greek  monarchy,  it  gradually 
changes  into  a  deep  turban,  and  at  length  becomes  a  high-mitred  oap» 
like  that  of  the  Persian  monarchs. 

We  have  two  specimens  of  the  larger  silver  Arsaldan  coins,  and  seve- 
ral of  the  smaller  ones  :  the  latter,  upon  which  the  c)iaractera  begin  to 
deteriorate  rapidly,  I  have  placed  in  Plate  II.  with  the  Persi«,n  eoina. 

2?^.  13. — One  of  two  silver  tetradrachms  in  the  Society's  collectioii. 

Obverse.  Head  of  Arsaces  I.  (d^biou8)  facing  the  right;  with  broad 
diadem  and  straight  hair. 

Reverie.     Victory  offering  a  crown  to  the  king,  seated,  with  the  legend 

BACIAEHC    BAClAEaN     ETEPrETOT   AIKAIOT    EHI^ANOT 

♦lAEAAHNOT;  the  third  word  apCakot  is  probably  ex- 
cluded by  the  die  being  two  large  for  the  coin. 
Before  passing  to  the  rest  of  the  Arsakian  coins,  I  would  here 
introduce 

Ft^.  15. — One  of  three  copper  coins  belonging  to  the  As.  Soc. 
They  bear  on  the  obverse,  a  well-executed  head,  bearded, 
and  wearing  a  high-mitred  cap.  The  characters  and 
device  on  the  reverse  of  two  of  them  are  nearly  oblite- 
rated,  but  sufficient  remains  to  shew  the  portrait  of  a 
female,  (probably  the  wife  of  the  king.)     On  the  third. 
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irMch  ifOWB  the  8iib|ect  oi  the  eDgraTing,  some  of  the 
letters  are  distinct,  and  appear  to  read  so^ia  or  o«ia 
(quasi  ico^of )»  and  on  the  left  hand  are  some  illegible 
characters,  (Phoenidan  ?)  differing  in  each. 

Below  the  portrait  are  the  three  Greek  nmnerals 
VNA  or  TNA  (anno  454,)  but  of  what  sera,  I  am  at  a  loss 
to  conjecture  ;  it  may  be  of  the  Arsakian  or  Armenian, 
but  I  must  leave  the  point  to  those  better  versed  in  the 
subject. 

To  continue  the  Arsakian  coins  : — 

Fig.  1.  Obverse, — Head  with  wart  on  the  forehead:  hair  dressed 
in  rows  of  curls :  plain  band,  with  fillets  hanging  be- 
hind :  an  eagle  apparently  with  a  wreath  in  its  mouth. 

Reverse.  Figure  seated,  holding  out  a  bow  over  the*  characters  [h- 
around  basiaeos  basiaean  apCakot  etepfet  aikai 

EIII«ANO  ♦lAEAAH. 
Coload  Wilfon  had  four  coins  with  the  same  symbol,   which  VaiHant  attributes 
to  Arsaoes  Vonones  XVIII.    The  eagle  may  also  denote  Chosroes  (  Vail.  ii.  195.) 
Fig.  5. — Obverse.  Head  of  peculiar  features,  with  pointed  beard  and 

hooked  nose. 
Reverse.     Sitting  figure  in  trowsers,  with  bow,  very  rudely  executed 

and  the  legend  BACiAEoa  apCakot  Eni*ANOT2  ♦iaeaah 
Colenel  Wflson  has  one  similar,  and  both  correspond  with  one  in  Vaillant, 
marked  Arsaces  Mithridates  II.  (V.  i.  69.) 
Fig.     6.  Head  with  plain  turban  and  bow  behind :   same  inscription 

on  the  reverse,  very  rudely  cut. 
Fig.     2.  Head  with  mitred  cap,  and  arched  nose,  well  executed: 

type,  same  as  fig.  1,  bajiaehs  mefaaot  ap^akot  eEon 

ATP02  NIKATOP05,  of  better  execution  than  either  of  the 

foregoing.  "" 

VaiBant  ascribes  the  mitred  cap  to  Arsaces  Orodes.  Col.  Wilson  had  another  coin 
^  Amkr  charaeter. 

Amiier.  Mitred  head  similar  to  ^,  2,  but  without  the  hook  orna- 
ments: sametype,BASiAEna  BAaiAEfiN  apsakot  aikaiot 

eteptetot  ♦iaeaahkot. 
Fig.     8. — ^Head  with  mitred  cap,  as  in  fig.  2,  with  a  peculiar  symbol 

b^ind  it:  same  reverse. 
Colottd  Wascm  has  another  similar  to  this  in  head-dress,  it  is  ascribed  to 
AriMes  Orodes  (VaiL  i.  145.) 

.  f^'  7. — Head  with  deep  turban  and  mitred  cap  about  it,  and  bow 
behind,  with  fillets  of  rudest  fabrication:  character 
quit6  perverted. 

T  2 
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Another,      Plain  head-dretM  and  device  very  mde,  BAiiAm  oaiiatah 

AIIVNO  rvIITN  AIXAIOV  ..XANOVC 

In  this  the  knowledge  of  the  Greek  letters  aeema 

very  fast  declining,  and  it  is  almost  impossible  to  re* 

cognize  the  inscription  to  be  identical  with  that  of  fig.  1 1 . 

Another.      The  same,  but  more  legible;   under  the  bow  of  all  these 

there  is  a  kind  of  altar  formed  like  the  letter  A 

The  average  weight  of  the  above  Arsacidse  drachmse 
is  60gr8. 
Besides  the  devices  given  above.  Col.  Wilson  had  one  head  similar 
to  fig.  1,  with  the  symbols  of  the  sun  and  the  moon,  and  a  star  (fig. 
4,)  referred  by  Vaillant  to  Arskces  Artabanus  (I.  221),  and  another 
with  two  small  victories,  holding  wreaths  over  the  head  (i^g,  3),  whidi 
is  not  found  in  Vaillant. 

Sassanian  Coins, 
The  Sassanian  monarchy  in  Persia  commenced  with  the  year  228, 
A.  D.  when  Artaxerxes  overturned  the  Parthian  dynasty.     It  continued 
until  itself  overturned  by  the  Mahomedan  caliphs  in  the  year  a.  d.  636. 
No  mode  of  adjusting  the  numismatology  of  this  period  can  be  attempt- 
ed until  we  are  able  to  read  the  ancient  PeA/et;t  characters  in  which  their 
legends  are  expressed.     Perhaps  if  a  considerable  collection  of  these 
coins  was  made  (and  they  seem  to  be  very  common  in  Persia),  some 
key  might  be  discovered  to  the   value   of  the  alphabet,  for  the  titles 
will  be  alike  in  all,  and  the  names  are  known  ifrom  history.  .  It  seems 
a  great  reflection  upon  the  art,  that  the  coinage  of  the  celebrated  Noa- 
shirvan  should  not  be  known  even  to  his  countrymen. 
Fig,     9. — ^A  silver  coin  in  the  cabinet  of  the  As.  Soc. 
Obverse.      The  head  of  the  king  facing  the  left,  with  curly  beard, 
and  a  large  tuft  of  curly  hair :  a  peculiar  crown  or  cap 
with  two  feathers  behind  :  around  it  a  legend  in  Pehlevi 
characters,  very  distinct,  but  the  purport  unknown:  itia 
given  more  clearly  in  A. 
Reverse,      A  fire  altar  (mithrasj,  with  two  priests  or  defenders,  bear- 
ing swords  or  sceptres. 
Another  coin,  similar,  and  inscription  partly  identical.  (B) 
Fig,  10. — ^Another  similar  coin.   In  lieu  of  the  sacred  fire  on  die 
altar  is  substituted  the  head  of  a  king :  little  of  the  le- 
gend is  visible. 
In  Colonel  Wilson's  collection  are  one  or  two  more  of  a  similar 
character,  but  the  fire  is  the  most  common  symbol :  the  legend  on  one 
of  his  (C)  difiers  from  the  two  above  given  in  part,  but  one  word  is  evi- 
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dently  tiie  same,  bo  that  probably  that  word  and  the  one  whidi  precedes 
it  in  A  and  B  ai^  all  common  titles  of  the  ruling  monarch,  as  "  King 
of  Kmgs/'  &c.  (the  Pehlevi  reads  like  the  Persian  from  the  light  to  the 
left  hand.) 
Fig.  12. — A  crescent  head-dress  of  this  form  occurs  in  one  of  Col. 

Wilson's  coins,  in  other  respects  similar  to  the  rest ; 

also  upon  another  coin  the  emblems  represented  in  fig.  3 1 , 

as  variations  of  the  priest's  wand  or  sceptre. 
Fig.  14. — (of  Col.  Wilson's   series,)  has  characters  which  might  be 

mistaken  for  Arabic,  also  emblems  of  the  moon,  stars, 

and  the  sacred  fire. 
Fig.  15. — ^A  small  gold  coin,  of  very  rude  fabrication,   brought  by 

Lientenant  Conolly,  from  Khorassan :  the  head  has  a 

crescented  cap,  and  the  commencement  of  the  second 

part  of  the  inscription  agrees  with  that  of  figs.  A  and  B.  ^> 

Reifene.      The  fire-altar,  and  priests  rudely  executed. . 
Hub  coin  was  noticed  in  the  Gleanings,  vol.  iii.  295. 

Bactrian  Coins. 
b  the  reign  of  Antiochus  II.  the  third  of  the  Selencidse,  Theodotus, 
tiie  governor  of  Bactria,  revolted  and  established  an  independent  monar- 
d^.  His  capital  was  the  modem  Balkh,  and  his  extensive  kingdom 
indaded  parts  of  modem  Kabul,  Khorasan,  and  Bokhdra.  It  is  remarked 
by  Major  Tod  as  singular,  that,  although  the  Arsacidan  money  is  so 
pkati^,  antiquarians  have  seldom  met  with  those  of  the  Bactrian  princes, 
and  indeed  the  names  of  only  nine  of  them  have  been  rescued  from 
obscority.  So  little  was  before  known,  that  Major  Tod  himself  may  be 
•aid  to  have  commenced  the  development  of  this  new  branch  of  numis- 
nwlology,  and  in  a  worthy  manner, — by  adding  two  new  medals  dis- 
covered m  India  to  the  only  two  hitherto  known  ; — one  of  Apollodo- 
tuB,  foimd  in  the  site  of  an  old  town,  Surapura,  between  Agra  and 
Eteweh;  tiie  other  of  Menander  from  Math'ra^.  This  example  has 
instigated  others  to  the  search,  and  a  number  of  Bactrian  or  Indo- 
Sc^ftiuan  coins  are  now  coming  to  light  in  the  upper  provinces.  I  have 
before  alhided  to  General  Ventura's  discoveries  ;  and  to  those  of  Messrs. 
Boroes  andGerard,  in  their  route  through  ancient  Bactriana ;  Col.  Swiney 
(tf  Kmiil  has  also  been  successful  in  collecting  and  examining,  and  we 
may  therefore  soon  hope  to  have  the  subject  thoroughly  elucidated.  Such 
coins  as  were  in  the  Society's  cabinet,  I  have  already  depicted  in  the  se- 
venteenth volume  of  the  Researches,  to  illustrate  the  leamed  remarks  of 
Mr.  Wilson,  which  should  be  perused  by  those  who  are  now  eager  to  pro- 
•  Ttmis.  Roy.  Ai.  Soc.  i.  314. 
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secnte  the  inquiry.  I  have  introduced  into  the  present  plate  a  few  of 
the  same  figures,  with  a  view  to  shew  the  general  appearance  of  these 
curious  coins. 

Fig.  17. — Is  taken  from  a  cast  made  from  the  sealing  wax  impres- 
sion of  a  gold  coin  found  atManikyala  hy  Gen.  Ventura. 
Obverse.     A  standing  figure  with  right-arm  outstretched,  and  a  kind 

of  glory  round  the  head :  letters  not  decypherable. 
Reverse,     Rgure  of  a  warrior  holding  a  spear  in  the  right-hand,  and 
apparently  (from  comparison   with   more  perfect  speci- 
mens of  a  similar  coin)  presenting  an  ofifering  on  an 
altar :  the  natne  illegihle. 
Fig.  18. — Is  a  drawing  made   in  a  similar  manner  from  another  of 

the  Manikyala  gold  coins. 
Obverse.  The  Persian  head-dress  and  flowing  hair  are  here  appa- 
rent, hut  on  the  reverse  the  seated  prince  has  rather 
the  Indian  costume.  The  characters  on  hoth  sides  are 
quite  distinct,  and  have  some  similarity  to  Greek,  but 
they  have  not  been  yet  interpreted.  There  is  a  curi- 
ous symbol  upon  all  this  class  of  coins,  resembling  a 
grid-iron  or  key,  with  sometimes  three  sometimes  four 
prongs. 

Messrs.  Reinaud  and  Saint  Martin  of  Paris  (Journal  Anatique  183V  r^^^  P^^t 
of  the  inscription  on  the  obver$e  NANOBAeOT  ....  PKIKOT,  and  on  the  reverie 
MAKAOBA  ....  TO  but  nothing  is  gained  therefrom.    They  ascrihe  the  coin  to 
Oicek  or  Asiatic  Prmces  who  inhorited  the  aslliority  of  Akiaado^s  suco^^ 
countries  watered  hy  the  Indus. 

Fig.  19. — ^A  stnall  o^per  coin,  sent  to  me  in  a  letter  by  Dr.  Genurd, 
from  the  neighbourhood  of  Manikyala. 

Obverse.    The  head  of  a  king,  with  a  kind  of  glory. 

Meverss.  An  Equestrian  figure,  with  the  flowing  ribbons  of  the  Per- 
sian diadem :  the  characters  are  here  decidedly  Gredc, 
and  appear  to  form  the  usual  title  of  fk»i\mtt  fkmtXmm. 

Fig.  20. — Is  a  copper  coin  resembling  the  last,  procured  by  mysdf 
at  Benares. 

The  greater  portion  of  the  coins  found  at  Jfitfyaliare  stated  by  Lieot.  BiuiMi^ 
to  whoma  copy  of  the  plates  of  Mr.  Wilson's  Essay  was  sent  by  dftk,  to  hare  figurai 
of  a  R4{ja  dressed  in  a  tunic  sacrificing  on  an  altar,  on  the  obvene;  and  a  figure 
standing  by  a  bull  on  the  rever$e  (As.  Res.  xvii.  pi.  ii.  figs.  26  to  30) :  others  are  found 
with  the  impress  of  an  elephant,  and  a  kind  of  dagger  (a  female  figure  >)  But  as  the 
inscriptions  on  these  are  rather  Indian  than  Greek  I  hate  aot  indlided  them  in  tiie 
pieaent  coUection,  and  beg  to  refer  the  reader  to  the  Asiatie  ReManhcaaad  to  Col, 
Tod's  Essay. 
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Muhammedan  Coinage  of  Persia, 

To  complete  the  sketch  of  Persian  coins,  it  seems  necessary  to  offer  a 
few  brief  remarks  on  the  coinage  of  the  Muhammedan  powers  which  suc- 
seeded  the  Sassanian  dynasty. 

At  the  period  of  the  promulgation  of  the  rehgion  of  Muhammed,  the 
money  of  the  lower  Roman  empire  was  current  in  all  the  neighbouring 
eoontries,  and  it  was  not  until  the  Khalifat  of  Abd-ul-malek,  in  the  year 
dtheHefra  76  (a.  d.  695),  according  to  Marsden,  that  a  distinct  coinage 
was  instituted  with  a  view  of  superseding  the  currency  of  Greek,  or 
Byzantine,  and  Persian,  gold  and  stiver. 

The  circumstances  that  led  to  this  event  are  thus  detailed  by  the 
Anbian  writers. — "  The  Khalif  having  adhered  to  the  practice  of  com. 
meodng  his  episdes,  addressed  to  the  Greek  Emperor,  with  the  Mus^ 
solman  formulary  sentence,  declaring  the  unity  of  the  Godhead,  and  the 
ministry  of  the  prophet ;  the  Christian  monarch  took  offence  at  what 
appeared  to  him  an  insult,  and  threatened  that  if  it  were  persisted  in. 
be  should  retaliate  by  introducing  into  the  in^criptiops  on  his  coim^, 
with  a  view  to  its  being  circulated  throughout  the  dominions  of  the  for- 
mer, words  not  likely  to  be  acceptable  to  the  professors  of  Islamiam*." 
This  unpoUtic  contention  produced  the  effect  that;  might  have  been 
expected,  and  Abd-ul-malek  determined  to  be  beforehand  with  him  in 
blazoning  the  creed  of  the  faithful  upon  a  new  coin  of  his  own  fabrica- 
tion, and  he  procured  the  ablest  artisans  from  Damascus  to  cut  the 
dies.  Many  of  the  first  Muhammedans  were  however  scandalized  at  al^ 
lowing  th^  fiftcred  wxm^  of  God  to  be  profaned  by  the  contact  of  in^ur« 


Ihe  names  of  the  Arabic  pieoes  of  money  are  uniformly  insertedin 
^etr  marginal  legend,  and  are  all  taken  firom  the  coins  of  the  lower  Roman 
emi«re.  Thus  the  copper  piece  was  called  [^j^  fehie  from/oiUe ;  the 
sflvcr  f^j^  tHrhem,  from  drachma,  and  the  gdd  coin  ^^i*>  dinar,  from 
denarius,  which  though  properly  a  silver  coin,  was  used  generally  to 
denote  coins  of  other  metals,  as  the  denarius  oris  and  the  denarius  auri. 


or 


The  Society's  cabinet  does  not  possess  any  of  the  early  Muhammedan 
coins;  but  one  brought  by  Lieut.  Conolly  from  Persia  (fig.  16,  PI.  II.) 
will  serve  aa  a  general  ^pecim^  of  all  those  of  the  Ommiah  and  Abbas 
Khahfc.  They  contain  the  date  and  place  of  fabrication,  but  not  the 
name  of  the  prince.  The  corns  of  the  Samanian  dynasty  in  Persia  dif- 
fer but  little  in  an^earsao^  i  huX  they  bear  the  name  of  the  sovereign 
QBder  that  of  the  prophet.  The  Sultana  of  the  Seljuk  dynasty,  who 
*  Marsden'B  Numitmata  Orientalia  xri. 
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«n«itdl  the  whole  of- Asia  Minor  foobitlie*E«^re  in^llth  century, 
Btfutk  the  emblem  of  the  stm  in  the  coneteMmion  of  the  U<m  upon  the 
dlJvcwe  of  tiieir  com)  and  these  dwices  have^siik»  liecfliiBe.  well  known 
b  the  chivalric  order  of  distinction  in  Persia^  its  origin  is  refeared  by 
Marshman  tb  the  horoscope  of  GheaUud-dtn  ^Kai  Khusf^,  who  began 
to  reign  in  1236.  The  earliest  mention  of  iuis  in  Tavernier's  Travels, 
l-eie:  The  kin^  <rf  the  Turkman  or  Ortokite  dynasty,  m  the  13th 
bentury,  introdiieed steads  on  theirf  coin  in  imitation  o^  the  SyrorAMpe- 
domah 'kir^s.  ^notwiOistand&ig  the  supposed  pr^udjceof  the,  faithful 
against  such  devices.  The  Per^an  ter^l  ^Ad^,  rex. /occums  for  the 
fi^time  onthe  coinof'Ktf^6-«rf-rf^»^^Wa^/A.  h.  680.  The-xioins  of 
this  period  are  so  irregular,  that  Christian  marks  and  names  are  some- 
times visible  on  them :  signs  of  the  zodiac  were  also  frequency. iutro- 
duced.  The'  Fatimitfe  dynasty  r^$tored  ^th^  .primitive  form"  M^d  .pipiity 
of  the  K^c  insfcriptioto:  Their  coins  haye  generplly  more  than  'o*ip 
ccmcentric  circle  of  inscription.*  Theyatep  ^bit.  t^i8ever|ii-U«rtitM 
of  Arabia,  Syria,  Egypt,  and  SicUy.    •      •  v        ',»-;..-. 

*  The  coins  of  the  //-K^nion  or  Moghul  dynasty  of  »6raa  axe  tait>wn 
by  the  title  of  Kaan,  Khan,  and  Sulidn' Ahzem,  in  connection  with  the 
name  of  the  sovereign.  .Th^  lyriti^g  is  generally  ^optamed.iiv |ft  ^r^a^ 
mental  or  scalloped  foame.  sa*  as  ifi  now  common  ^  in*  tiwwoa^ 
Persia,  Nipal,'and  other  odentol  Ofirnntrioft-      -  ..        . 

These  very  general  remarks  will  be  sufficient  to  aflbrd  a  clue  to  the 
classification  of  the  corns  of  Persia,  when  the  legend  may  no|;  be 
sufficiently  legible  to  determmotaiem::  the  subject  has  been  .nio«t  9^j 
expounded  by  Mri  Marsdeni  in  the  work  already  qu^tec^Eom;  arndto  it 
S\aust  ref ei-  who  wd\dd  phrtue  this  braijch  of  nortU>Bna<ic  study.  ', 
'    Fia.  l^.-UA'»iiv*  coin  of  ti^e  Khalifs  of  the  s^eoi^d^c^tEury  of  t& 

•  :  V  ^  Ifejra,'  bearing  on  the  aS-ea  of  th^obycFBC  the  u^oal 

formula  in  the  Kttfic.cba»cter : 

,  •      .  5)  iC)  J  Non  est  Dims  pntter 

'  « Ji|ft.^iKl!)  Deum  unicum 

a! viJo^J         cuittonefitsocm.  .  ' 
.  In  a  circle  around  which  is  inscribed  ,  "" 

'    Jnnomine^Deicusaesthac  drachma  in  Wasit.    AntwA^,  nono 
.      et  viceshno  et  ceniesimo,     (a,  n.  746.) 
"*  '      On  the  reverse  it  has  the  usual  inscription^ 
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Pl.VL 


PERSIAN  COMN^ 
tArsdhuuv 


J  Cu^iuruAjjj^]^ -.A^  v,^js»  M^mj 


1° 


JAm^  dd 


DgiUu,IL,G0r^^_^-^^ 
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^jdLjJi^l  eeternus,  non  gigmt,  et 

i^(^J^yi  ntm  generator  etfum 

Ja.!  ]jiiiJ  ei  compar  nmu. 

On  the  margin  it  has  a  quotation  from  the  Koran  (Sura  ix.  33.) 

Mukammed  est  legatus  Dei,  qui  misit  eum  cum  doctrine 
et  reiigione  vera,  quo  earn  egt8tteret  tvqper  religione*  omnes 
si  vel  refragarentur  associantes. 

In  HaOenberg's  Numismata  OrieiUalia  are  described  several  coins  of  the 
time  ige»  the  nearest  in  point  of  date  is  one  of  126  Hij.  (a.  d.  743.) 
Merwan,  the  son  of  Mnhammed,  &c.  and  14th  in  descent  from  Omm!ah» 
came  to  the  iOialifat  in  a.  h.  127 ;  and  was  killed  in  132,  being  the 
last  Khalif  of  that  race. 

Wuit,  the  town  at  which  the  coin  was  struck,  was  so  called,  says  the 
same  authority,  from  being  half-way  (middle)  between  Basra  and 
Kvfa,  it  was  built  by  Ibn-Gjuzi  in  75  Hij.  and  remained  the  seat  of 
the  Khalift  and  of  the  coinage  until  the  AbbasidsB  succeeded  to  the 
Ommian  Khalifii,  when  the  ci^ital  was  established  at  Mohamadiah  (or 
Bagdad)  as  proved  by  coins  struck  in  the  year  137  Hijra. 

In  the  thntl  volume  of  the  Glbaninos,  Plate  XXIII.  are  depicted  four 
Fenian  gold  cchus,  also  brought  from  Persia  by  Lieut.  ConoUy,  which 
appear  to  bdong  to  the  Sdjuk  dynasty.  In  fig.  3,  the  words  ul-maiek 
are  legible,  but  it  requires  some  experience  in  the  Kufic  character  to 
decyi^ier  the  remainder. 


IV.— Eclipses  of  JufHitr's  Satellites.    < 

\^' 
Observationa  by  Walter  Ewer,  Esq.  at  Chaprah. 

Mcim  time.      VUBnmat  from  Nautical  A 
h»     m,      9,  A.     M.     A 

4th  December.    Em.  I.  Sat.  at  8  46  34 6  38  60 

3J  ft  achrom.  Troughton.  power  80 — capital  observation. 

^ Em.  II.  Sat.  at  7  18  61 6  39  27 

same  telescope,  not  so  good,  noon  being  too  bright. 

^^ Em.  I.  Sat.  at  7     7  43 6  38  59 

6  ft.  achrom.  Troughton,  dear  and  good. 

^^ Em.  I.  Sat.  at  9    4    7.5 5  39  14.5 

aame  telescope,  rather  hazy. 
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V. — A  method  of  preparing  Strychnia.     ByJ.T.  Pearson,  Esq.  Assistant 

Surgeon. 

The  enonnous  price  of  120  rupees  having  been  paid  at  the  11001)18 
Company's  Dispensary  for  a  single  half  ounce  of  strychnia ;  it  became 
my  duty  to  attempt  to  prepare  it,  by  a  process,  more  expeditious  and 
less  expensive,  than  that  recommended  in  the  formulary  of  Magendie* ; 
and  which,  at  the  same  time,  should  be  equal  to  the  demands  made  upon 
the  department.  I  hope  tkit  both  these  objects  have  been  effected  by 
the  following  method: 

Infuse  a  determined  quantity  of  Nux  Vomica  in  boiling  distilled 
water,  until  it  becomes  soft ;  take  it  from  the  liquid,  "bruise  it  coarsely 
in  a  large  metal  mortar,  and  treat  it  with  successive  infusions  of  boil- 
ing distilled  water,  till  it  becomes  nearly  tasteless.  Strain  the  liquids, 
and  having  mingled  them  together,  boil  with  calcined  magnesia  for  half 
an  hour,  and  collect  the  precipitate  upon  a  filter  of  fine  muslin.  When 
the  precipitate  has  become  free  from  the  liquid,  wash  it  gently,  twice, 
as  it  lies  on  the  filter,  with  cold  distilled  water,  and  afterwards  dry  it 
upon  a  water  bath. 

Treat  the  precipitate,  dried  as  above-mentioned,  with  successive  por- 
tions of  boiling  alcohol,  sp.  g.  .838,  or  stronger,  until  it  becomes 
quite  exhausted,  then  mix  the  whole  of  the  filtered  alcoholic  liquid,  and 
evaporate  in  a  water  bath,  till  a  thick  crust  forms  upon  the  surface ;  set  it 
aside  to  crystallize  for  twelve  hours ;  pour  off  the  mother  waters,  and 
collect  and  dry  the  strychnia  upon  filtering  paper. 

In  this  state,  tiie  strychnia  is  in  small,  but  by  no  means  microscopic, 
irregular  crystals,  of  a  light-brown  colour ;  and  it  may  be  purified  by 
redissolving  and  re-crystallizing  it  in  boiling  alcohol,  or  by  pouring 
over  it  portions  of  rectified  sether. 

•  The  following  is  the  process  given  by  Magendie.  "  Add  a  solution  of  liquid 
subacetote  of  lead  to  a  solution  of  alcoholic  extract  of  the  Nux  Vomica  in  water, 
until  no  more  precipitate  be  thrown  down  ;  the  foreign  matters  being  thus  separat- 
ed, the  strychnine  remains  in  solution,  with  a  portion  of  colouring  matter,  and 
sometimes  an  excess  of  acetate  of  lead.  Separate  the  lead  by  sulphuretted  hydrogen, 
filtrate  it,  and  boil  with  magnesia,  which  will  unite  with  the  acetic  acid,  and  preci- 
piute  the  strychnine.  Wash  the  precipitate  in  cold  water,  redissolve  it  in  alcohol, 
to  separate  the  excess  of  magnesia,  and  by  evaporating  the  alcohol,  the  strychnine 
is  obtained  in  a  state  of  purity.  If  it  be  still  not  perfectly  white,  it  must  he  redi»- 
solved  in  acetic  or  hydrochloric  acid,  and  reprecipitated  by  means  of  magnesia." 
To  prepare  the  alcoholic  extract,  the  Nux  Vomica  must  be  rasped  and  exhausted 
by  repeated  macerations  in  alcohol,  which  must  then  be  evaporated ;  a  process  the 
tediousness  of  which  can  only  be  duly  appreciated 'by  those  who  have  tried  it,  and 
which  it  was  my  object  to  avoid. 
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By  the  foregoing  process,  sixty-five  grains  of  strychnia  were  obtained 
firom  four  pounds  of  Nux  Vomica,  at  a  cost  of  three  rupees :  a  saving 
at  die  rate  of  more  than  two  hundred  rupees  upon  a  single  ounce.  It 
was  mxtch.  purer  than  that  purchased,  as  mentioned  in  the  beginning  of 
this  paper ;  and  a  dose  of  half  a  grain,  given  to  rabbits,  killed  one 
in  a  minute  and  half;  and  another  in  five  minutes ;  whilst  a  small  dog, 
after  having  taken  a  grain  and  half  feU  in  fourteen  minutes  and  half,  . 
and  died  at  the  end  of  twenty-five.  The  delay  in  the  death  of  the  se- 
cond rabbit,  which  did  not  take  place  until  a  second  dose  was  in  the  act 
of  being  administered,  may  perhaps  be  attributed  to  the  strychnia 
having  been  given  in  crystals  instead  of  in  powder;  a  state  in  which 
tiic  difficulty  of  its  solubihty  in  watery  secretions  would  of  course  be 
greatly  increased.     After  this,  I  need  scarcely  add,  that  strychnia,  like 

AKSBNIC,     MORPHIA,     CORROSIVE    SUBLIMATE,     Utut   Other  StrOUy  poisOHS, 

should  never  be  given  but  in  solution  ;  it  being  impossible  in  any  other 
maxmer  accurately  to  measure  the  dose, 

N9te.—\  wish  it  to  be  understood,  thmt  for  the  foregoing  process  I  do  not 
Ikj  any  dAims  to  originality.  I  may  however  mention  that  beyond  a  knowledge 
that  Robiqoet's  process  for  morphia  had  been  pursued  with  strychnia,  the  details 
of  which  I  have  not  met  with,  it  is  new  to  me.  Should  you  think  the  subject  wor- 
thy of  attention,  I  propose  to  give  you,  in  a  future  paper,  my  views  of  the  rationale 
of  the  process,  together  ¥rith  the  results  of  more  extended  trials  now  going  on  under 
By  superintendence  at  the  Hon*ble  Company's  Dispensary. 


VI. — Proceedings  of  the  Asiatic  Society. 
Wedneiday  Evening,  9th  January,  1833. 
The  Honlile  Sir  Edward  Ryan,  President^  in  the  chair. 
Afler  reading  the  Proceedings  of  the  last  regular  meeting  and  of  the 
qiedal  meeting  of  the  19th  December,  the  Sodety  proceeded  to  ballot  for 
the  officers  of  the  ensuing  year,  when  Sur  C.  T.  Metcalfe,  Bart,  Sir  John 
Franks,    and  the  Rev.  Principal  Mill  were  elected  Vice-Presidents. 
Mr.  James  Prinsep  was  unanimously  elected  Secretary. 
The  Rev.  Dr.  Carey,  Mr,  J.  Calder,  Mr.  J.  Tytler,  Rev.  Mr.  Proctor, 
Baboo  Ram  Comul  Sen,  Mr.  J.  R.  Colvin,  Mr.  D.  Hare,  and  Dr.  J.  Pearson^ 
were  elected  Members  of  the  Committee  of  Papers. 

Mr.  Clemishaw  and  Baboo  Radhacant  Deb,  proposed  at  the  last  meeting, 
weredected  Members. 

The  Hon'ble  Sir  R.  W.  Horton,  Governor  of  Ceylon,  proposed  at  the 
last  meeting  by  Mr.  Wilaon,  seconded  by  Mr.  J.  Prinsep,  was  upon  the 
fiivoaraUe  report  of  the  Committee  of  Papers,  unanimously  elected  an 
Honorary  Member. 

Sir  Benjamin  Malkin,  Recorder  of  Penang,  was  proposed  by  the  Pre. 
lideot,  seoOTided  by  Mr.  Prinsep,  as  an  Honorary  Member,  and  referred  te 
the  Cmmiittee  of  Papers. 

o  2 
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Upon  the  Report  of  the  Native  Secretary,  that  since  the  retirement  of 
Mr.  Colebrooke,  in  the  year  18S0,  from  the  office  of  Agent  to  the  Soeietf 
in  England,  no  new  appointment  had  taken  place ;  it  was  resolved,  thai  a 
letter  be  written  to  Mr.  Wilson,  requesting  him  to  act  as  Agent,  and  to 
lake  chai^  of  any  property  or  money  belonging  to  the  Society  in  England. 

Upon  the  suggestion  of  the  Secretary,it  was  resolved,  that  an  extract  from 
the  Proceedings  of  this  Society,  containing  Uie  Address  presented  to  Mr.  H. 
H.  Wilson,  by  the  Society,  on  the  occasion  of  his  departure  from  India,  and 
his  reply,  be  printed  to  accompany  the  Seventeenth  Vdum^  of  Reeeardies, 
just  published  under  his  superintendence. 

Read  a  letter  from  H.  M.  Parker,  Esq.  Officiating  Secretary  to  Govern- 
ment,  announcing,  that  Government  had  complied  with  the  application  for 
freight  to  England  of  100  copies  of  the  Seventeenth  Volume  of  the  Researchea. 

The  accounts  of  the  past  year  were  submitted,  exhibiting  the  following 
Balance  in  the  Society's  favor  on  the  Slst  December,  1832. 


aacEiPTs. 
By  Balance  on  the  IstMay,  11,242    4    9 
By  Collections  to  the  3l8t 

Dec.  since  paid  in   to 

Mackintosh  &  Co 6,131    110 

By  Legacy  of  £2000,  left 

byWilloftheUteC.K. 

Bruce,  with  interest,  reed. 

from  Cruttenden  &  Co.  25,037    0    0 


42,410    6    7 


PATMBNTS. 

To  Cash  drawn  from  Mac- 
kintosh &  Co.  since  Ist 
May, 5,625  11  11 

To  Purchase  of  Govt.  Loan, 
Rs.  25,000,  lodged  with 
the  Govt  Agents,  ....  25,386  14    2 

Balance  with  Mackintosh 
andCo 11,397  12    6 


42,410    ^ 
the  Mure  of  Messi 


The  Bahmce  11,397  12  6  is  unfortunately  invdved 

Mackintosh  and  Co. 
The  sums  due  by  the  Society  are  as  follows : 

To  the  Military  Orphan  Press,  for  Seventeenth  Volume  of  Re- 
searches, ... • 4,286  14 

Mr.  J.  Prinsep's  Bill,  for  PUtes  of  the  Physical  Transactions,  House 
Repairs,  &c.,  passed  by  the  Committee  of  Papers, 1,023  15 

Establishment  for  December,  and  sundries,     249    0 


Total,  Rs.  5,559  13    1 
Bemjlhed,  that  the  accounts  be  referred  to  the  Committee  of  Papers,  to 
determine  upon  the  best  mode  of  liquidating  the  present  demands. 

1.  Read  a  letter  from  the  Private  Secretary  to  the  Right  Honlile  Sir 
R.  W.  fiorton,  forwarding  two  antique  coins  for  examination* 

2.  Three  small  Buddha  images^  presented  by  Baboo  Ram  Comul  SeD> 
in  the  name  of  Mr.  Wilson. 

3.  Spedmensof  Coal  from  the  Kasya  Hills,  presented  by  Mr.  Cracn^ 
Some  hundred  maunds  of  this  Coal  have  lately  been  sent  on  trial  to  the  Ci4tutta 

>f  in^  where  it  has  been  found  of  a  quality  fu  superior  to  any  from  the  Burdwaa 
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OiOitfiii,  ibr  Sflgiae  and  Rererberttory  Aimaoei,  in  the  ritio  of  5  to  4»    The 
coapoailiQB  of  the  Coel  tried  at  the  Aaaay  Office,  was. 

Volatile  matter  or  gas, 38.5 

Carbon  or  coke, 60.7 

Earthy  impurities  or  ash,    . .  0.8 

100.0 

Tbe  aih  Is  wondeHully  small :  specific  gravity  of  the  Coal  1.275. 

4  Spedmens  of  the  Sandstone  of  Sikrigall,  with  vegetable  impreeaioM 
of  feriM,  &c  by  Dr.  LangstaC 

"  The  sandstone  appears  to  correspond  with  that  from  Chira  Poijf  with  vege- 
table reaiaini.  This  rock  forms  the  bluff  termination  of  the  ridge  immediately 
af^omuig  the  river:  bdow  it,  and  I  believe  interstratified  with  it,  is  the  perfectly 
korixontal  stratum  of  silidous  schist  with  impressions  of  ferns  and  mosses,  and 
apparently  the  remains  of  shells. 

"  In  the  same  situation  are  blodcs  of  the  hornblende  rock,  and  basalt,  abounding 
frooi  Mooghyr  to  RajmahaL  Although  the  trap  formation  is  contiguous  to  the 
andstone,  the  latter  does  not  seem  to  have  undergone  any  disturbance  of  iu  hori- 
sontal  position,  which  would  aigne  its  formation  to  be  more  recent  than  the  trap." 

5.  A  letter  from  Dr.  Spilsbury^  announcing  the  dispatch  of  a  specimen  of 
kmH  bone  from  Jabalpur. 

Library, 

A  copy  of  his  work  on  the  '^  Muhammedan  Law  of  Inheritance,"  present- 
ed by  N.  B.  £.  BailUe,  Esq. 

Ditto,  of  the  Sod  edition  of  Wilson's  Sanscrit  and  En^ish  Dictionary,  by 
the  author. 

Rni  a  letter  from  VL  Bnmouf^  the  Secretary^  forwarding  the  follow- 
ij^  worin  from  the  Asiatic  Society  of  Paris  : 

BnrnooTs  Vendidad  Sadi,  parU  5th  to  9th. 

Casab,— AfanaDach  Fhilanthropique,  1  vol. 

Lefaaaaeur  and  Rats, — ^Tableau  d'Elemens  Vocaux  de  I'Ecriture  Chinoise. 

Broaaet  ieune, — Chronique  Georgienne,  1  voL 

Deahngdiamp'a  Manava  Dharma  Saatra,  3rd  part. 

A.  L.  Cbexy'a  Saeountak,  1  vol. 
The  foUmrii^  Books  from  the  Book-sellers. 

^^ebuhr's  History  of  Rome^  2nd  voL 

Lardner's  Cabinet  Cyclopedia;— the  United  States^  2nd  voL 

Literary. 

A  Paper  on  the  Origin  and  Classification  of  the  Military  Tribes  of  Nipal^ 
by  B.  H.  Hodgson^  Esq. 

ANote  by  the  same  gentleman,  on  the  Law  and  Legal  Practice  of  Nipal, 
in  natters  of  adultery  or  connection  between  a  Hindoo  and  an  outcast. 
Note  m  the  Ceyion  Coins,  by  the  Seeretttry, 

The  two  coins  transmitted  by  His  Excellency,  the  Governor  of  Cey- 
lon, hdong  to  the  class  described  by  Mr.  Wilson,  in  the  seventeenth 
▼ofanne  of  the  Researches,  and  depicted  in  Plate  V.  figure  109  to  113, 
"^luch  ane  stated,  like  Uie  present  coins,  to  have  been  found  by  Colonel 


Digiti 


ized  by  Google 


46  Miscellanewi.  \3aM4 

Mackenzie  at  Dipaldinna.  No.  3,  according  almost  exactly  with  the  pre^ 
sent  copper  coin,  "  is  a  drawing  of  one  found  at  Kandya  in  Ceylon." 

Mr.  Wilson  does  not  attempt  to  explain  them  further,  than  they 
evidently  belong  to  a  Hindoo  dynasty,  either  on  the  island  of  Ceylon, 
or  in  the  south  of  the  peninsula.  The  letters  are  distinctly  Hindi  in 
all,  although  it  is  difficult  to  make  out  their  purport.  The  word  "  Sr%* 
is  also  evident  in  all  of  them. 

]>eseriptUm. 

No.  1 .    A  gold  coin,  weighing  60  grains. 

Obverse.  A  male  figure,  seated  in  the  Indian  manner,  with  dhoti. 
Left  hand  raised,  and  face  looking  to  the  left :  on  the 
side,  the  Nagari  characters  ^  ^f%  W^»  Sri  Lankeswar  ? 

Reverse.  A  rude  standing  figure,  with  a  flowing  robe,  right  hand 
extended  over  two  emblems  ^  + 

Left  hand  supporting  a  crown  or  globe  ?  Beneath  a  scroll,  widi  cir- 
cles or  flowers  on  the  right. 

No.  2.  A  copper  coin,  very  similar,  but  more  rude.  The  inscrip- 
tion on  the  obverse  is,  ^  IT^  ^;^ni^>  Brig  nya  dy  m  th? 
On  the  reverse,  the  standing  figure  as  before. 

In  Davy's  Ceylon,  page  245,  will  De  found  a  drawing  of  an  antique  gold 
coin,  called  a  Dambadinia  Rhatra  {rhatra,  gold),  which  was  found  in  the 
neighbourhood  of  Dambadinia,  in  the  Seven  Korles,  a  place  of  royal  resi- 
dence (no  doubt  identical  with  Dipaldinna  of  Col.  Mackenzie.)  The- 
drawing  of  this  coin  is  precisely  similar  to  those  of  Plate  V.  and  to  the 
one  now  before  the  Society,  and  so  is  the  copper  coin  alluded  to  by  Davy 
as  the  Dambadinia  chally  (chaUy,  means  copper.) 

Davy  does  not  seem  to  have  comprehended  either  the  device  or  the 
characters  on  his  coin,  for  he  has  reversed  the  engraving  of  the  aide 
bearing  the  inscription,  and  he  supposes  both  to  be  mere  hieroglyphics. 
To  an  eye  accustomed  to  such  objects,  however,  the  standing  and  sitting 
figures  are  very  evident,  as  are  the  Nagari  characters,  although  their 
purport  is  not  so  clear :  indeed,  of  the  half  dozen,  to  which  we  can 
now  refer,  no  two  seem  to  bear  the  same  name,  nor  are  we  acquainted 
sufficiently  with  the  ancient  history  of  Ceylon,  to  be  able  to  fill  up  the 
doubtful  names  on  the  coins  from  any  well  certified  list  of  princes  of  the 
Hindu  dynasties  in  Ceylon  of  the  Soorea-wans^  (hr  Sdrj-bansi)  race. 

VII . — Miscellaneous. 
l.—Hot-9pri$tff  at  Paehete.  By  C.  Beits,  Esq. 
As  a  correspodent  of  the  Journal  b  desirous  of  knowing  the  localities  of  aoy  hot- 
springs  met  with  in  India,  I  beg  to  put  on  record  this  notice  of  one  found  by  me 
in  the  rirer  Damuda,  near  the  Tdntotya  village,  and  about  six  miles  distant  from  the 
Faehete  hills.  In  the  cold  season,  when  the  river  is  very  low  the  thermometer  plunge 
ed  into  it  rose  to  190o  Farh.    The  spring  is  slightly  chalybeate. 
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t—Ejrtraor^nofy  Bm^an  Tree  at  Kulow  Nagty  HaUy,  nearBhuoma  Naik  Drooff. 
in  the  territory  qf  Mysore. 
This  tree  assumes  to  the  traycUer's  eye  the  appearance  of  a  very  beautiful  grove, 
which  in  reality  it  is. 

The  omtre  tree  is  about  fifty  or  sixty  feet  in  height,  and  its  branches  cover  an  area 
of  seventy-six  yards  in  one  direction,  and  eighty-eight  in  the  other,  while  the  drops 
now  dependent  from,  or  rather  supporting,  its  gigantic  branches,  amount  in  number 
to  one  hundred  and  twenty-one,  of  which  some  are  of  enormous  size.  The  place 
exhibits  on  all  sides  vast  branches,  broken  off,  which  have  been  evidently  once  con- 
nected with  thirty  trees,  now  disunited  from  the  centre  stock ;  but  the  original  con- 
nexion can  still  be  sufficiently  traced  to  render  unnecessary  the  testimony  of  the 
rilUgers,  who  state  that  they  and  their  fothers  have  been  in  the  habit  of  disuniting 
these  trees  by  separating  the  intermediate  parts  for  the  construction  of  solid  cart 
wheels,  for  which,  from  their  size,  they  are  well  suited.  On  measuring  the  trans- 
Ter8e4liameterB  of  the  whole  area,  they  were  found  to  contain  more  than  100  yards 
each  way.  Tliis  single  tree  thus  affording  a  circle  of  foliage  and  shade  exceeding 
300  EngUah  yards  in  circumference. 

3. — Discovery  qfthe  Silhet  Coal  Mines. 

Mr.  James  Stark  discovered,  early  in  1815,  some  coal  mines  on  the  lower  hills  of 
Silhet,  and  worked  them  sufficiently  deep  to  send  down  samples  to  the  Government 
tkrougli  Mr.  Dacosta.  By  directions  from  Mr.  A. Trotter,  then  Secretary,  Public  De- 
partment, about  50  maunds  were  sent  to  the  foundery  in  Fort  William,  the  same 
quantity  to  the  gun-carriage  yard  at  Cossipore,  and  an  equal  quantity  was  tried  in 
the  Mint,  as  also  25  maunds  at  Mr.  Jessop's.  The  reports  on  these  samples  proving 
favorable,  Mr.  Stark  submitted  proposab  for  supplying  Government  with  coals,  at 
I  rapee  8  annas  per  maund,to  any  extent  required,  of  the  quality  of  the  samples  sent» 
and  even  superior ;  these  being  declined,  he  next  obtained  the  indulgence  of  Govem- 
naeot  to  import  into  Calcutta  duty-free,  for  five  years.  The  first  thousand  maunds 
Wving  arrived  in  Calcutta,  and  remaining  on  hand  unsold,  he  abandoned  the  mines. 
5. — Qitestums  proposed  by  the  Burmese  Heir  Apparent. 

**  The  Philosopher  Burmese  Prince  is  an  extraordinary  man.  He  is  self-taught, 
and  although  of  naturally  good  talents,  he  is  very  timid,  and  much  alarmed  that 
his  turn  for  scientific  subjects  should  be  known  to  the  King  and  Ministers.  A 
gentleman  who  has  also  a  turn  that  way,  and  has  seen  him  frequently,  declares  him 
to  be  a  wonderful  man,  and  if  in  any  other  country  but  this,  where  he  could  with- 
ont  fear  follow  the  bent  of  his  mind,  he  would  soon  prove  himself  a  person  of  su- 
perior acquirements.  He  is  anxiously  looking  out  for  a  Comet  that  is  to  appear 
this  month,  and  which  I  believe  by  the  calculations  of  some  French  Astronomer  is 
to  destroy  the  earth.  He  has  a  very  good  Telescope — a  Thermometer — a  Barome- 
ter— a  Stomach  Pump,  and  I  believe  an  Air  Pump — ^all  of  which  he  is  obliged  to 
keep  shut  up.  Subjoined  are  some  questions  put  by  him  to  a  gentleman  here,  which 
it  is  hoped  some  one  may  be  able  to  solve  for  his  satisfaction. 

lat.  He  has  observed,  that  the  last  three  Comets  have  appeared  in  the  same  sign 
m  the  heavens,  that  the  Moon's  node  was  in  at  the  time ;  is  this  accidental,  or  has 
tlie  node  any  connection  with  Comets  ? 

2iid.  On  what  data  does  Sir  Isaac  Newton  found  his  hypothesis  of  the  heat  of  a 
CofDCt  being  900  times  greater  than  that  of  red-hot  iron  ? 

3rd.  Is  not  the  height  of  the  atmosphere  increased  at  new  and  full  moon  in  the 
tmme  manner  that  the  waters  of  the  ocean  are  raised,  but  to  a  much  greater  extent  i 
MI  mo  why  does  not  the  Barometer  indicate  it  by  rising  ?" 
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VIII. — Progress  of  European  Scienee* 

PRACTICAL   ASTAONOMT. 

Under  this  head  may  be  comprehended  all  proceedings  intended  to  tiriiig'  as 
better  acquainted  with  the  phenomoia  of  the  hearenly  bodies  through  the  medtom 
of  observation  and  experiment :-— the  labours  of  astronomers  in  dieir  obsenratories ; 
the  construction  of  new  instruments ;  of  new  tables  to  facilitate  calculatioiis ;  of 
new  miq>8  of  the  hearens,  &c.  to  which  may  be  added  pendulnnf  cKperiments  and 
the  various  geodetical  operations  on  a  grand  scale,  destined  to  the  determinatioa 
of  the  earth's  figure.  Of  the  latter  branch  of  our  subject,  we  have  on  a  former  oc- 
casion taken  a  cursory  review,  adverting  to  the  survey  now  in  progress  in  our  own 
neighbourhood.  In  our  last  number  also  we  anticipated  the  present  notice  by  in- 
serting an  abstract  of  the  contents  of  the  new  Nautical  Almanac,  which  itself  marks 
the  progress  of  astronomical  science,  by  the  new  wants  that  it  is  found  necessary 
to  supply  to'the  practical  astronomer  to  saive  the  waste  of  his  time  in  intricate  cal- 
culations. We  will  now  advert  to  the  increased  means  set  at  work  in  the  world  for 
the  pursuit  of  this  noble  and  heart  ezpanding-study,  taking  as  our  guide  the  annual 
reports  of  the  prudent  of  the  Astronomical  Society :  for  in  the  present  day,  tiianks 
to  the  systematic  division  of  the  sciences  among  their  proper  societies,  informa- 
tion on  each  separate  branch  can  be  obtained  at  once  without  spending  much  time 
in  searehing  through  scattered  notices  in  journals  of  general  science. 

Mr.  South,  in  his  address  on  the  anniversary  of  February,  1830,  oongratabtod 
the  Society  on  the  prosperous  appearance  of  the  astronomical  horizon.  He  attri- 
buted with  justice  to  the  influence  of  the  institution  over  which  he  presided,  a  part 
of  the  unusual  activity  prevalent,  as  well  abroad  as  at  home,  in  prosecuting  obser- 
vations, and  in  perfecting  the  theories  and  tables  of  celestial  phenomena. 

He  noticed  the  establishment  of  no  less  than  two  new  observatories  endowed  by 
lihe  British  Government :  one  at  the  Cape  of  Good  Hope,  under  the  Rev.  Mr.  Pal- 
lows  ;  the  other,  the  Paramatta  Observatory,  originally  founded  by  Sir  Thomas 
BftiSBANB  in  New  South  Wales,  now  converted  into  a  permanent  public  instkn- 
tion.  The  East  India  Company  had  been  equally  active :  they  had  remodelled  their 
observatory  at  Madras,  furnishing  it  with  new  instruments  and  appointing  tothe  chaige 
of  them  Mr.  Taylor,  an  eiperienced  astronomer  from  the  Greenwich  Observa- 
tory. An  attempt  had  before  been  made  to  found  an  observatory  at  Bombay,  whidi 
had  fiuled  through  the  bad  management  of  the  astronomer  nominated  there.  At 
the  anniversary  of  last  Pebroary,  the  same  illustrious  president  noticed  the  founds^ 
tion  of  another  observatory  by  the  Company,  in  the  Island  of  St  Helena,  under  the 
charge  of  Mr.  Johnsov  :  and  perl /mmsk,  the  British  Government  had  presented  a 
3f  ^eet  transit,  by  Troughton,  and  other  valuable  instruments,  to  the  private  ob- 
seiratoryof  M.  Dabadie,  on  the  Island  of  Mauritius,  whither  also  a  number  of  ex- 
cellent instruments  had  been  carried  by  Captain  Llotd,  Surveyor  General  to  the 
colony.  Monsieur  Dabadib's  observations  on  the  Comet  of  1830  have  brought 
this  well-merited  reward,  not  to  himself  alone,  but  generally  to  the  aealoiis  escr- 
tions  of  this  scientific  littie  island,  which  can  boast  of  more  than  its  due  pioportion 
of  naturalists  and  literary  men.  Astronomy  is  well  adapted  to  be  the  study  of  aa 
insulated  quiet  seat  of  contemplation  like  this  isle,  or  St.  Helena*  and  some  ques- 
tions of  great  practical  importance,  such  as  that  of  the  refraction  on  the  i 
hfKiLom,  might4iere  be  more  successfully  investigated  than  any  where  dse. 
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Ciylriw  Knra,  R.  N.  abo  k  mcttttoncd  m  proceeding  to  New  South  Wales,  pro- 
vited  wilk  Mpenor  instnraKato  fiv  kii  own  uae. 

Htre  k  a  goodly  Int  of  die  astronomkai  enuauries  from  onr  own  idand,  and 
ytt  it  is  doubtleas  fall  of  omiseionB :  for  the  amateura  muat  be  mor^  numer- 
Mt k  ttktiMB  ia  soy  other  scienee.  Nothing  of  coiuae  was  yet  known  in  £ng- 
hsA  of  the  appointnent  of  Captain  Hbbbsrt  as  astronomer  to  the  Kino  of  Oade. 
9nm  the  nagmfiomee  coaspieuoaa  in  all  oriental  undertakiagSy  we  ma)*  safely 
,  thatt  the  Ludiaow  Observatory  will  become  a  richly  endowed  esta- 
,  if  the  Hfe  of  the  fomider  be  spared  to  complete  it  We  eannot  pause  to 
r  the  liat  of  iUastrioos  ofaaerrers  enumerated  in  Oreat  Britain  itself,  at  Cam- 
bridge, Dnblim,  Oteeiiwich,  Kew,  Londoo,  and  Edinboigh :  nor  of  those  on  the  con* 
tfnent,  where  the  activity  of  the  new  obsenratories  of  Brussels,  Cadis,  Cracow,  and 
Geneva,  are  stated  to  he  already  rivalling  the  older  establishments  of  Pteis,  Berlin^ 
Moooow,  Flofence,  and  Vieana.  Now  let  us  see  what  has  been  produced  at  these  rival 
ohaeifatorics,  for  that  k  the  beat  way  to  judge  of  their  relative  and  positive  m^its. 

The  GreeawidiObaenratory  has  lately  issued  a  oaUlogwe  of  720  $iar9 :  selected  and 
mdocod  fitom  the  catalogue  formerly  published  by  the  Astrooomical  Society.  T|ils 
fundamratai  catalogue  has  now  reached  a  degree  of  accuracy  unexampled  in  astro- 
^ifi^i  hiatory,  and  bids  kir  to  preserve  the  credit  of  "  the  BriHth  Catalogue'*  of 
the  good  old  times  of  Flamstkao. 

Hk  Paik  Observatory  seems  to  have  been  dormant  for  a  long  time.  A  new 
iKansit  and  a  sfdendid  equatorial  by  Oamdey  have  onee  more  set  it  in  activity,  and 
mm.  n^fHh^*  ruk  of  the  Institate  has  imposed  upon  the  sapenntendeat  the  necessity 
oi  Bcrer  being  more  than  a  year  behind  hand  in  pubUshing  the  reanlts  of  hu  Ubours, 

riiifiaw  Bsasci.  has  been  employed  upon  peadolum  investigations,  and  has  come 
to  tStut  Bftortifying  ooachision,  that  the  corrections  employed  by  British  experimen- 
talislB  arebyaomeaas  eorrect  1  Mr.  Franci8  Baijlt  also  has  demonstrated  the  ex- 
iaHacc  of  ecrtaia  impcrfoctions  in  the  apparatus  which  point  out  the  necessity  of 
fraah  iaqniries  before  the  standards  of  weights  and  measures,  upon  which  such  care 
has  akcady  been  spent,  can  be  ooasidecod  as  finally  settled ! 

IVofessor  Ejkjkb  has  entitled  himself  as  much  to  the  gratitude  of  astronomers  in 
gOBcral,  aato  the  medal  so  justly  awarded  him  by  the  Astrononueal  $ocie^,for  the 
Berlin  MpMemeriet  which  bears  hk  name.  Whik  the  Nautical  Almanac  has  been 
gndnally  iatiofradiBg,andthe  Cemtmeamee  dee  tans  stationary,  the  Berlin  Almanac 
has  soddealy  stept  inadvance  of  both^andso  full  are  its  contents,  and  so  exceUent  its 
anaagemeat,  that,as  Mr.  South  says,  *'  with  itaa  observatory  scarcely  wants  a  sin* 
flle  book }  without  it,  every  one.*'  The  new  Nautical  Almanac  will  be  one  of  the 
frnila  for  which  we  are  indebted  to  Encks's  example,  and  we  hope  it  may  pcovOi, 
according  to  the  Fjresident's  promise, ''  as  superior  to  £ncks*s,  as  £kcks'«  k  now 
floperior  to  it." 

The  Royal  Academy  at  Berlin  has  carried  into  complete  effect  its  i^an  for  a  mi- 
■ma  anivey  of  the  heaven,  and  for  the  formation  of  a  new  set  of  celestial  charts. 
Three  portiooa  of  thk  nseluLand  valuahk  uaderMhing  are  already  published :  viz, 
the  10th  hour  m  ARby  pcofossor  Otett  of  Cobarg,  theUth  hour  by  the  Rev.  T.  J. 
RuamT  of  Chiakhaist,  and  the  18th  hour  by  Padre  GiOTAinri  IveaimAMi  of 
Fhvaaoa,  aad  BI.  Capoooi  of  Na|des.  The  eatalogaca  contain  a  list  of  all  the  start 
(reduced  to  the  year  1800)  within  15*  of  the  equator  down  to  the  10th  magnitude : 
and  when  comptete,  will  be  a  most  valuaUe  acquisition  to  the  practical  astronomer. 
Of  te  khooraof  one  moodier  of  our  own  Royal  Observatory,  we  must  take  a  fuller 
review :  wt  aDude  to  tiiose  of  Mr.  Richaedsok  on  the  censlaii^  qfekerreiUm. 
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In  estraettng  for  this  par|K>se  the  wordi  of  Mr.  Soitth's  rnddnm  oH  pmentiai^ 
the  anthor  with  the  gold  medal,  we  are  in  hct  gfiring  a  most  Inminooa  and  interr 
eating  renew  of  theliistory  of  thia  subject,  to  doaely  connected  with  the  demoD- 
atration  of  the  Copemican  system. 

"  Three  hundred  years  ha^  now  dapaed  since  Copiknicus  proposed  lo  the  world. 
that  system  which  bears  his  name ;  and  if  we  except  the  labours  of  Ttcho  Brahs, 
who,  besides  a  catalogue  of  800  stars,  made  attempts  to  determine  the  altitude  i^ 
the  pole-star  at  different  seasons  of  the  year,  little  was  done  by  practical  observn* 
tion  to  support  or  refute  the  ideas  of  Copvrnicub  till  the  time  of  Gali lbo.     Ob* 
gerrations  of  the  eclipses  of  Jupiter' 9  satellites  induced  him  to  propose  them  as  s 
taieans  of  determining  differences  of  longitude,  whilst  his  discovery  of  the  phases  of 
Veimt  removed  a  serious  objection  to  the  truth  of  the  Copemican  system,  and 
which  CoPBRNicvs  himself  predicted  would  be  removed,  though  he  had  not  the 
means  of  doing  so  himself.    About  the  year   1665,  Hvtgbns,  by  his  inveution  of 
the  pendulum   dock,  gave  to  astronomical  observationB  an  accuracy  hitherto  aa- 
known  ;  and  Cassini,  by  means  of  the  excellent  glasses  of  Campani,  accumulated 
a  vast  mass  of  observations  of  the  eclipses  of  Jupiter* »  satellites,  and  deduced  horn 
them  tables  whereby  astronomers  could  predict  their  occurrence.  . 

"  Notwithstanding  the  powerful  alignments  advanced  in  its  fiivonr,  the 
Copemican  hypothesis  was  not  generally  embraced  ;  for  in  the  year  1669,  nearif 
a  century  and  a  half  subsequent  to  its  promulgation  by  Copbrnicvs,  even  the 
celebrated  Hook,  to  use  his  own  words,  *  would  not  absolutely  declare  for 
it*.'  To  settle  the  matter,  therefore,  this  extraordinary  man,  feeling  that 
the  instruments  of  Ttcho,  although  magnificent  beyond  all  others,  were^ 
from  the  nature  of  theur  constraction,  and  from  their  being  unprovided 
with  telescopic  sights,  incompetent  to  detect  minute  alterations  of  sidereal 
positions,  and  knowing  that  the  laws  which  governed  refraction  were  so  little  on* 
derstoodt  as  to  render  all  observations  in  which  that  element  was  materially  in- 
tolred,  liable  to  errors  greater  probably  than  the  quantities  he  was  in  seareh  o^ 
invented  the  senith  sector.  It  was  erected  at  Gresham  College,  and  consisted  of  a 
telescope,  36  feet  long,  a  divided  arc,  and  a  plumb-line.  The  star  sdected  for  observa* 
tion,  and  with  reference  to  whidi,  indeed,  his  instrament  was  entirely  construct- 
ed, was  one  which  passed  within  two  or  three  minutes  of  the  senith  of  Gresham 
College ;  it  was  visible  in  the  day-time  throughout  the  year,  and  was  >  Dracoma :  by 
observing  its  zenith  distance  when  the  earth  was  in  opposite  points  of  her  orbit,  be 
found  (as  he  erroneously  concluded)  a  sensible  parallax,  amounting  to  about  20 
seconds,  and,  consequently,  determined  that  the  Copemican  system  was  the  true 
onet. 

**  In  the  mean  time,  the  eclipses  of  Jupiter* »  satellites,  thanks  to  the  facilities  of 
predicting  them,  afforded  by  Cassini'b  tsbles,  had  been  aasiduously  observed ;  and 
in  the  year  1675,  the  discordances  found  between  the  predicted  and  the  observed 
edipses  enabled  the  celebrated  RosMsm  to  demonstrate  that  light  was  not  inatant»- 
neottsly  propagated,  and  that  the  discordances  between  the  tables  and  the  observa- 
tions might  be  considered  as  Ae  measure  of  its  velodty. 

**  Tlie  year  of  Robmbk's  discovery  was  forther  msrked  by  another  epodi  in  astro- 
nomical history,  namdy,  the  foundation  of  tl^e  Rojral  Observatory.    FLAifSTBAn, 

*  An  attempt  to  prove  the  motion  of  the^earth  from  observations  made  dy  Robbbt 
000KB,  F.  R.  a  pp.  Sandr. 
f  Idem,  pp.  10  and  11. 
%  Idem,  p.  35*  .  . 
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-villi  hai  mtoral  qdadnttt,  detected  a  cbange  of  place  in  the  pole-star,  amoiutiiig  to 
36t,  49,  or  45  aecondi,  attributed  it  to  parallax,  and  regrarded  it  as  confirmatory  of 
Hook's  diaeoveiy.  Indeed,  the  obserratiens  of  Hook,  as  well  as  of  those  who 
preceded  him,  althoagh  nominally  in  search  of  parallax,  had  for  their  object  littk 
die  than  the  confirmation  or  rerification  of  tiie  Copemican  system  ;  and  this  arrir- 
ed  at,  there  seems  to  hare  been  bat  little  disposition  to  repeat  them. 

*'  Hence  it  waa  that  the  brilliant  discoreries  of  Ns  wton  haring  |daeed  the  aceoracy 
of  the  Copemlean  system  beyond  all  possibility  of  donbt,  the  investigation  of 
parallax  waa  not  resumed  till  the  latter  end  of  Noremb^,  in  the  year  1725,  at 
whidi  time  Molykbitx  erected  his  24- feet  senith  sector,  by  Ok  ah  am,  in  his  ob- 
serrMory  at  Kew*.  '  On  the  3rd  of  December,  y  DraetmU  was,  for  the  first  tisie, 
observed  as  it  passed  near  the  zenith,  and  its  situation  carefully  taken  with  the 
tnatmosent ;  and  again,  on  the  5th,  11th,  and  12th,  when,  no  material  change  in 
the  star's  place  having  been  detected,  further  observations  seemed  needless,  since  it 
waa  a  time  of  the  year  when  no  sensible  alteration  of  paraSlax  could  soon  be  exr 
pected.*  Bbadlkt,  however,  being  on  a  visit  to  his  friend  Molynbux,  was 
'  tempted  by  curiosity  to  repeat  the  observation  on  the  17th,  and  perceived  the 
star  pass  a  little  more  southerly  than  when  it  had  been  observed  before  :'  suspect- 
ing dial  the  apparent  change  of  place  might  be  owing  to  erroneous  observation,  it 
was  observed  again  on  the  20th,and  he  found  the  star  still  farther  south  than  in  the 
pnoeding  observations.  This  sensible  alteration  surprised  himself  and  Moltnkuk, 
in  as  ranch  as  it  was  the  contrary  way  from  which  it  would  have  been,  had  it  pro- 
ceeded from  an  annual  parallax  of  the  star ;  but  being  incapable  of  accounting  for 
it  by  want  of  exactness  in  the  observations,  and  having  no  notion  of  any  oUier 
eaoae  from  which  such  apparent  motion  could  proceed,  they  suspected  that  some 
change  in  the  materiab  of  the  instrument  itself  might  have  occasioned  it.  Under 
this  apprehension,  they  remained  some  time,  but  being  at  length  fully  convinced,  by 
repeated  trials,  of  the  great  exactnesss  of  the  instrument,  and  finding,  by  the  gr»- 
doal  increase  of  the  star's  distance  from  the  pole,  that  therePmust  be  some  regular 
^Biiae  whidi  produced  it,  they  examined  nicely  at  the  time  of  each  observation  how 
onidi  it  was ;  and  about  the  beginning  of  March,  1726,  the  star  was  found  to  be  2(K' 
more  southerly  than  at  the  time  of  the  first  observation.  It  now,  indeed,  seemed 
to  hsve  arrived  at  its  utmost  limit  southward  ;  for  in  several  observations  made 
abont  this  time,  no  sensible  difference  could  be  detected  in  its  situation.  By  the 
BBiddle  of  April,  it  appeared  to  be  returning  towards  the  north,  and  about  the  be- 
:  of  June,  it  passed  at  the  same  distance  from  the  zenith  as  it  had  done  in 
i  it  was  first  observed.  From  the  quick  change  in  the  star's  da- 
ciiBatkm  about  this  time  (it  increasing  a  second  in  three  days),  they  concluded  thsC 
it  wo«ld  BOW  proeeed  northward,  as  it  before  had  gone  southward  of  its  present 
ailBaCion ;  and  it  happened  as  was  conjectured  ;  for  it  continued  to  move  north- 
ward tin  September  following,  when  it  again  became  stationary,  being  then  near 
20^  OMire  northcriy.  than  in  June,  and  no  less  than  39^'  more  northerly  than  it  had 
beem  in  March.  Prooi  September,  it  returned  towards  the  south,  till  it  arrived,  in 
Deoeasher,  at  the  veiy  same  situation  it  had  been  at  that  time  twelve  months,  al- 
lowing for  the  difference  of  declination     '  on  account  of  the  precession  of  the 

inov  * 

'Such  is  a  brief  history  of  the  Kew  observations ;  commenced,  indeed,  for  the 
I  of  sensible  parallax,  but  which,  as  subsequently  in  the  hands  of  Hkb* 
*  Philosophical  Tnmsactions^  vol,  xxxv.  p.  639. 
h2 
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BCHBL,  M  to  a  Tciy  different  resalt.  In  rcMlittg  it,  we  ue  tC  a  km 
to  admire  the  mode  in  whidi  the  obeerratiotts  irere  oondttetei,  or  the  i 
assuming  manner  in  which  they  are  recorded  :  no  posfible  tonrce  ef  error  fa  •Bow- 
ed to  pass  without  the  most  rigid  examination — no  theory  tnfnred  to  LuiliaiiM* 
Ae  observers  in  their  obserrations  ;  the  slightest  anomaly  becaae  tiw  siitject  <rf 
suspicion,  till  in  presumed  anomaly  Was  found  the  most  perfeet  regularity. 

*'  That  observations  so  conducted,  leading  to  results  so  onexpeeted,coald  be  aban- 
doned till  the  law  which  governed  them  should  be  unfolded,  was  impossible.  Birt 
Bbadlst  rejected  all  inquiries  into  the  cause  til!  the  effects  were  aecurately  dtiu- 
mined ;  and  feeling  that  the  apparent  motion  was  obtained  by  observations  oiily  of 
one  year — by  one  instrument — and  by  one  star, — he  erected  at  Wanstead,  aided  by 
his  friend  GaxHAic,  on  the  19th  of  AuguRt,  1727,  his  zeniih  sector  of  12f  feet 
focus,  formed,  indeed,  upon  the  same  general  plan  of  Moltnbuz*8,  but  (Viruislicd 
with  a  divided  arc  of  6i  degrees  on  each  side  of  the  zenith  point,  lor  the  purpose 
of  enabling  him  to  ascertain,  by  direct  observation,  whether  other  stars  tban  7 
DraCfmiB  would  ht  similarly  affected.  The  instrument's  situation,  when  adjusted, 
'  might  be  securely  depended  npon  to  half  a  second,^  and  its  tdesoope  coald  be 
directed  to  '  not  less  than  12  stars,  bright  enough  to  be  seen  in  the  day-fine,' 
'throughout  the  year :  the  same  changes  were  observed  as  had  been  pre^fooaty  de- 
tected with  MoLTNBUX's  instntment.  Inflexible,  however,  hi  his  resolution  not 
to  generalise  till  sufficient  means  were  collected  to  lead  him  to  a  '  pit>bsUy  jnst 
conclusion,'  the  year  of  probation  was  suffered  to  be  completed  before  '  tbe  th- 
servations  were  examined  and  compared :'  thtn  it  was  tiiat  he  satisfied  himself  of 
the  general  laws  of  the  phenomena,  and  /Aea,  and  not  iiU  tkn^  did  he  endeavonr 
to  find  out  their  cause.  Convinced  that  the  apparent  motion  of  the  stars  which 
he  had  observed  was  not  owing  to  nutation — persuaded,  that  a  change  in  Ifce 
direction  of  the  plumb-lide  with  which  the  instrument  was  rectified  was  insoAd- 
ent  to  have  occasioned  it — and  having  appealed  unsuccessfhlly  to  refractloB,~he 
perceived,  '  that  if  light  was  propagated  in  time,  the  apparent  place  of  a  fixed  otject 
would  not  be  the  same  when  the  eye  is  at  rest,  as  when  it  is  moving  in  any  olber 
direction  than  that  of  the  line  passing  through  the  eye  and  the  object ;  and  Ifat 
when  the  eye  Is  moving  in  different  dnrections,  the  apparent  place  of  the  ohfeet 
would  be  different.'  He  therefore  announced  his  discovery  in  these  words  :  *  ThsC 
all  the  phenomena  proceeded  from  the  progressive  motion  of  light  and  tba  eaith's 
annual  motion  in  its  orbit,'  or,  as  he  afterwards  caHed  It,  abemtioo  of  light 

*'  But  he  who  determined  its  existence  determined  also  its  constant,  and  fbied.it 
at  20" ;  giving  us,  therefore,  the  interval  of  time  in  which  light  travels  #om  ^ 
sun  to  the  earth,  as  eight  minutes  and  seven  seconds,  diffsring  frosa  that  dadMei 
by  RoBM SK  nearly  three  minutes  of  time,  a  ciirumstanoe  not  at  all  to  Ibe  ikat- 
dit  of  Roxif am,  considering  the  imperfiect  knowledge  of  the  theory  otJtg^Um'i 
satellites  at  th^  time  he  made  bis  important  discovery. 

"The  observations,  however,  which  led  Bxadlxt  to  the  diseoferyef  aherratioB, 
and  to  the  determination  of  its  constant,  being  as  yet  unpubHsbed,  have  given  Hie 
to  insinuations  certainly  ungenerous,  and  probably  unjust.  bupHled  by  nofe  h^- 
•ourable  feelings,  our  Ulnstrlous  associate  BsssXl,  alluding  to  the  ebs^watlMt  of 
y  Dracwiit  made  by  Bradley  when  the  sector  was  removed  to  Greenwich,  ssys*, 
*  Cmterim  Beadxlii  obtervationsi  WamttMaiuB  Mefmri  pottmni  ftsetffisHf  auH 
tdbiliUUt  fMtan  9mpik9,  eodem  tempore,  obeerratm  9M  itwiht,  <e  ^effics  nbtfiwKm 
*  FoBdamenta  Astronomiie,  p.  1S4. 
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§miMrkt,^mnmi  9ipm :  qwi  d»  emud,  et  proptmr  ob$€rvaiimmm  prmttMnHmiiy  opta- 
Uk  ismti  i^qpti^M't  ^pta  Baadlbu  autogrmpka,*  It  will,  therefore,  be  highly  grate- 
M  to  him,  Mnd  to  astroiiomen  in  general,  to  be  informed  from  this  chair,  that  the 
■Miwcri|>ts.  9i.  the  Wanatead  obaenrationa  are  found! — that  to  the  honour  of  the 
UmrtgtStf  4tf  Osfoffd^  tventy-three  aiiceta  of  them  are  already  printed ;  and  that 
the  volmae  wiU  be  pnae&ted  to  the  public  with  as  little  delay  as  possible,  under 
the  snpartiittndeacc  of  Profiessor  Rigavd. 

**  Till  within  these  few  years,tbe  constant,  as  determined  by  Bradlst,  was  uni- 
vfmatty  employed  in  all  our  astronomical  reductions ;  recently,  however,  astrono- 
men  h«;ve  re-inTeatig«ted  it.  Dslambrb,  from  the  eclipses  of  Jupiter^i  satellites 
legsnli  it  20^^25.  BssasL,  from  Bradut's  Obsenrations  made  at  the  Royal  01>- 
serFalory,  after  he  waa  appointed  Astronomer  Royal,  has  deduced  for  the  con- 
stant 20'',68.  LiNDBNAXT,  by  comparisons  of  BnADLBT'a,  Maskkltnb's, 
B^aBL*s,  and  POmd'b  observations  of  Potorit,  has  obtained  for  it  20^,61.  BbiNr- 
UT,  from  his  own  obseivations,  considers  it  as  20",  37.  Whilst  Stbuvb,  by  his 
obsenratioop,  draws  almost  the  same  inference,  namely  20",35. 

**  Such  were  the  results  most  entitled  to  our  confidence,  when  Mr.  Richakdsok, 
i«  the  hours  altotted  to  him  for  repose  or  recreation,  undertook  those  labours 
which  form  the  auhfect  of  our  present  consideration,  and  of  which  the  following  is 
a  brief  outline*  A  second  mural  circle  by  Jonbb,  after  the  model  of  that  df 
TaooBBTOir's,  having  been  erected  at  the  Royal  Observatory,  in  the  April  of  1825, 
comspoBding'Obaervations  with  the  two  instruments  were  carried  on  simultaneous- 
ly ( they  were  confined,  indeed  to  a  few  stars,  but  every  precaution  to  render  them 
as  accurate  as  poaaible  was  adopted.  Thus,  the  index  error  of  each  instrument  was 
asoeftained  by  observing  the  same  star  alternately,  by  direct  vision  and  reflection  ^ 
-cai^  .pair,  thecefore,  gi^uig  to  its  respective  instrument  one  horizontal  point  per- 
fectly independent  of  astronomical  tables,  the  final  accuracy  of  the  determination  of 
the  iadez  CRor  being  directly  as  the  number  of  pairs  observed.  Throughout  the 
otiSfiiisUumi,  the  place  of  each  star  was  arrived  at  by  reference  to  the  six  micros- 
CQpea  of  each  circle  ;  care  also  being  taken  to  equalise,  as  nearly  as  possible,  the  tem  • 
posture  of  the  observatcnry  with  that  of  the  external  air,  so  that  errors  to  any  ^. 
tsnt,  arim^  from  partial  expansions  or  erroneous  divisions  of  the  instrument,  were 
HfcrtnaBy  exdoded. 

**  Fran  ■aril  lAiexoeptioBable  data,  fourteen  stars  were  selected  by  Mr.  Richaad- 
Mv  as  te^tteat  for  his  purpose,  being  those  the  least  affected  by  refraction,  and  the 
wmk  aftctod-  by  aberration,  so  that  the  errors  of  observation  might  have  the  mi- 
npoB  the  results.  Upwards  of  4(K)0  observations  he  separate 
I  no  JBfftance  was  the  actual  aberration  of  each  observed  star  less 
.than  14"  $  a^d  the  conclusion  to  which  he  has  arrived  is,  from  Tbovohton'b  oir- 
^  that  thB.Goaatant  .of  AberraUon  U  20",505  ;  whilst  by  Jonbb'b,  it  is  20",502, 
the  oae  dhffering  frt>m  the  other  but  three-thousandths  of  a  second. 
•  **  Hook,  in  swiBrliiBg  for  parallax,  was  misled  by  his  instrument.  Bbadlbt,  kk 
^■tBrHwg  i&  wm- uBsuccessful,  but  discovered  aberration.  Hoob's  instrument  was 
Ihe  VQric.flf  hit  own  hands  ;  B&ABUir'a  was  the  work  of  Gbabam.  Sensible  that 
iMMh  of  his  Bitionomical  glory  waa  referable  to  the  accuracy  of  his  instrument, 
the  amateur  astronomer  of  Wanstead  was  ever  ready  to  acknowledge  it ;  and  when 
w%  wmider  that  one  hundrttL  years'  impiovement  in  astronomical  manipulations 
•A  allsr  Urn  c^nataat  of  afaenation  as  determined  by  him  but  one  half  second,  we 
L  W  to  flxdaiBi  '  pumdo  uUwm  imemkmui  parmn  f 
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"  Our  GmAHAM  U  Mnongit  us ;  to  him  w€  we  indebted  fortlie  JMUnwiiili  wMi 
wKich  results  thus  important  have  been  obtained,  and  also  for  4he  mode  of  mimtg 
them,  through  which  the  maTimnm  of  accuracy  has  been  aoquived.  One  of  tfacsn, 
was  made  with  his  own  hands,  the  other  under  his  direction ;  and  it  is  nol  too 
much  to  say,  that  the  disciple  has  shewn  hiflsself  worthy  of  his  master^  The  bene- 
fits which  EnwABD  Trodobton  has  conferred  on  soieoee  are  too  well  knowB  to 
need  enumeration.  His  M^esty  the  King  of  Denmark,  not  insensible  tt>  tke  na- 
portance  of  science,  and  feeling  that  for  much  of  the  accuracy  to  which  astroooaiy 
and  navigation  have  arrived,  we  are  indebted  to  the  genius  of  our  revered  member, 
has  recently  acknowledged  his  gratitude  to  him,  by  the  presentation  of  his  gold 
medal,  inscribed  with  the  word  '  MxmiTO.'  Never  was  inscription  more  appn>iMi- 
ate.  May  he  live  long  to  enjoy  this  token  of  respect !  alike  honourable  to  himself 
and  to  the  princely  feelings  of  its  royal  donor. 

"  On  looking  over  the  constant  as  determined  by  each  star,  nothing  definitive,  as 
Mr.  RiCHABDBON  justly  observes,  can  be  concluded,  as  to  whether  light  emitted 
from  different  stars  is  propagated  to  us  with  different  degrees  of  vdocity  :  the  idea 
is  not  irrational,  but  its  validity  future  astronomers  must  determine." 

Before  concluding  our  imperfect  sketch  of  what  have  been  the  labours  of  astro- 
nomers in  Europe,  we  must  not  overlook  the  works  of  our  countrymen  in  the  East. 
'  The  Madras  Observatory  has  been  newly  modelled,  it  is  true ;  but  in  its  ohien-stali^ 
under  the  indefatigable  Goldinoh  am,  it  was  turned  to  Hat  best  purpose,  as  is  proved 
by  the  creditable  volumes  published  from  time  to  time  under  great  disadvantage 
from  the  want  of  a  good  printing  establirimient.  A  volume  of  die  obseirations  in 
1831  is  just  announced  to  the  public,  and  we  know  that  th^  have  been  reduced  and 
arranged  with  great  care  by  Mr.  TxTLom,  who,  although  now  conunendng  a  new 
career  with  more  powerful  and  perfect  means  at  his  command,  knows  how  to  rnp" 
predate  the  talents  and  care  of  his  able  predecessor. 

Among  the  deaths  of  eminent  astronomers  noticed  at  the  last  annual  meeting 
were  those  of  the  Rev.  F.  Fallows,  late  astronomer  at  the  Cape  of  Good  Hope ;  Ciq>t. 
FosTsn,  R.  N ;— M.  Pons  of  Marlia,  and  the  Abbs  Okbooibb.  Mr.  Fallows  was 
appointed  to  the  Cape  early  in  1821,  and  he  reached  it  in  the  12th  August. 

"  His  first  undertaking  was  an  approximate  catalogue  of  275  principal  stars,  pub- 
lished in  the  Phil.  Trans.  1824.  From  the  description  of  the  instruments  employ- 
ed, it  will  be  seen,  that  they  were  of  a  very  humble  description,  vii.  a  portable  tran- 
sit of  only  twenty  inches  focal  length,  and  a  very  indifferent  altitude  and  aiimath 
instrument  by  Ramsden,  ill  divided,  and  unstable  in  its  adjustments,  being  indeed 
originally  constructed  as  an  equatorial.  It  is  probable  that  the  lengdi  of  time 
which  must  necessarily  elapse  between  the  design  and  completion  of  a  fir^rate  ob- 
servatory, in  a  foreign  station,  was  not  fully  taken  in  to  acoeont,  either  by  Ae 
Government  or  the  astronomer,  othenrise  the  temporary  instruments  would,  doubt- 
less have  been  of  a  very  different  dass.  The  plan  of  the  observatory  was  received 
by  Mr.  Fallows  in  the  latter  part  of  1825,  and  he  immediatdy  proceeded  to  carry 
it  into  effiect.  A  site  was  selected  about  three  miles  from  Cape  Town,  and  Mr.  Fal- 
lows lived  in  a  tent  on  tiie  spot,  to  determine  the  lines  of  the  building  and  to  saper- 
intcod  the  workmen.  The  fimndations  were  dng  out  befon  the  derk  of  the  wmki 
arrived  to  relieve  him  from  this  task. 

'*  In  the  beginning  of  1829,  the  transit  andmnral  circle  wero  fixed  in  tbeir  plneet, 
.and  we  might  now  have  antidpated  a  season  of  enjoyment  for  the  Cape  astronoMcr^ 
but  for  some  cause  hitiierto  unexplained,  the  circle  to  whidi  he  had  looked  fiirwasd 
with  pride  and  exultation  proved  for  a  long  time  a  source  of  bitter  uneasiness.  Son^ 
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^of  tkatWHl  teOrtieMlM  attrfttitad  to  the  shatterad  ttate  of  the  observer'ff 
Wikh  ;  hot  the  fiict,  that  '  the  index  error  of  two  opposite  microscopes  was  ever 
TiriiUe  ia  ditferent  parts  of  the  instrtmieiit,  while  with  three  microscopes,  at  120* 
dirtaaee  from  each  other,  or  with  the  whole  six,  the  index  error  was  nearly  con« 
iUat,'  was  soficicatly  startling  to  havrass  a  person  of  less  sangfuine  and  zealous 
teoper.  Finally,  Mr,  Fallows  was  of  opinion,  that  some  pemanent  injury  had  been 
nccifad  by  (he  ctrde  and  axis,  from  a  fall  which  the  package  received  whilst  it  was 
RSMmag  from  the  hold  of  the  ship  at  the  time  of  landing,  but  that  the  mean  of  the 
ax  oncrotcopes  might  be  fully  depended  upon,  since  hi^  and  low  stars,  when  ob- 
terrad  difeetly  and  by  reflexion,  gave  the  same  position  of  the  horizontal  point 
Befive  he  had  come  to  this  conduaion,  which  seems  to  have  been  some  time  in  the 
Biiddle  of  1830,  sickness  deprived  him  of  the  services  of  his  assistant,  Capt.  Ronald, 
Bod  Mr.  Fallows  was  left,  unaided,  to  do  the  best  he  might  with  a  transit  and  mural 
einde.  He  was  rdleved  frt>m  this  difficulty  by  the  affection  and  intelligence  of  Mrs. 
pALLOwa,  who  oifiered  to  undertake  the  circle  observations  while  he  was  engaged  with 
tlietrsBsit,  a  very  little  instmction  sufficed  to  render  her  perfectly  competent  for  this 
tuk  :  tndthe  €^  astronomer  had  like  Hxvblius,  the  pleasure  of  finding  his  best 
Mortiat  m  the  partner  of  his  affections.  Some  of  his  letters,  written  at  this  time, 
c^cpras  a  strong  hope  and  confidence  tiiat  he  should  at  length  be  able  to  justify  the 
^V^  expectations  which  had  been  formed  of  the  observatory,  and  that  his  work 
would  besr  a  comparison  in  accuracy,  though  not  in  extent,  with  that  of  any  other 
wuMishmenL 

"But  the  laboura  of  the  observatory  were  too  much  for  aoons^tution  already 
Boch  enleefaled  by  previous^JIkiess.  He  had  suffered  very  severely  from  a  ewp  de 
fOUit  soon  after  his  arrival  at  the  Cape,  while  fixing  the  small  transit ;  and  besides 
tome  less  serious  complaints,  experienced  a  dangerous  attack  of  scarlet  fever  in  the 
•samer  of  1830,  from  which  he  seems  never  to  have  fully  recovered.  In  the  begin- 
nng  of  1831,  his  beilth  was  visibly  impaired,  but  he  could  not  be  induced  to  leave 
the  observatory  before  the  equinox.  Towards  the  end  of  March,  he  became  inca- 
pable of  strug^ing  any  longer  with  the  disease,  and  went  to  Simon's  Town  :  but  it 
WM  now  toe  late,  and  he  breathed  his  last  on  the  25th  July,  1831,  in  the  forty-diird 
Tear  of  his  sgc." 

Mr.  T.  HxNDBBsoNy  well  known  as  one  of  the  most  active  and  enlightened  culti- 
vaton  of  astronomy,  has  been  appointed  to  succeed  Mr.  Fallows,  with  Mr. 
MxABOWs,  as  his  assisUnt. 

Captain  Fosrut  (known  as  the  companion  of  Capt  Paakt  in  his  voyage  to  the 
■orth  pole)  was  unfortunately  drowned  while  descending  the  River  Chagres,  in  a 
eaase,  towards  his  ship  the  Chanticleer,  then  lying  at  anchor.  He  had  nearly  com- 
.  pleted  hisexperimental  voyage,  the  object  of  which  was  to  swing  Rater's  convertible 
peadriom  near  the  equator,  and  in  various  places  in  the  southern  hemisphere.  He 
had  periboued  this  task  at  fourteen  different  places,  and  had  amassed  a  series  of 
1017  ebsenratioaa,  arranged  with  such  system  in  printed  registers  that  there  will 
belittle  difficulty  in  digesting  the  results. 

M.  Ptais  belonged  to  the  observatory  of  Marseilles,  where  he  became  known  from 
Us  Heady  attention  to  the  discovery  of  comets :  indeed  in  the  beginning  of  his 
career  he  was  pot  at  the  head  of  an  observatory  at  Lucca  by  Maria  Louisa  of  Bonr- 
boa,  with  proviaioii  that  he  ahonld  receive  100  dollars  firom  the  Queea's  purse  for 
mxf  cmH  he  might  diseorer  I 
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L-^Nfiie  on  the  Origin  of  the  Kdla-Chakra  and  Adi-Buddka  Systems. 
By  Mr.  Alex.  Csoma  de  Koros. 

The  pecdiar  religionB  system  entitled  the  Kdla-Chakra  is  stated,  ge« 
nenJly,  to  have  been  derived  from  Skambhala,  as  it  is  called  in  Sanscrit* 
(m  Itbetan  "  W6-Abyuiig,"  vulg6  "  d^-jraig,"  signifying  "  origin  or 
source  oi  happiness,")  a  fabulous  country  in  the  north,  the  capital  of 
windi  was  Cdlapa,  a  very  splendid  city,  the  residence  of  many  illus- 
trious kings  of  Shambiala,  situated  between  about  45*  and  50*  north 
latitude,  beyond  the  Sita  or  Jaxartes,  where  the  increase  of  the  days 
from  the  vernal  equinox  till  the  summer  solstice  amounted  to  12  Indian 
hours',  or  4  hours,  48  minutes,  European  reckoning. 

The  Kdla-Ckakra  was  introduced  into  Central  India  in  the  last  half  of 
the  tenth  century  after  Christ,  and  afterwards,  viH  Cashmir,  it  found 
its  way  intoTlbet ;  where,  in  the  fourteenth,  fifteenth,  and  sixteenth  cen* 
tunes,  several  learned  men,  whose  works  are  still  extant  in  that  country, 
published  researches  and  commentaries  on  the  Kdla-Chakra  system ; 
imoog  these  authors  the  most  celebrated  are  Puton,  or  Bu-stom, 
Ksnvp,  or  mKhas-grub  and  Padma  Carpo,  who  lived  respectively 
in  the  three  centuries  above-mentioned. 

Paoma  Carpo  (on  the  68th  leaf  of  his  "  Origm  of  (the  Buddhistic) 
religion"  AChhoe-Abyung  (vulg6  '*  Ch'os-jung,"  consisting  of  189 
leaves,)  thus  describes  the  introduction  of  the  Kdla-Chakra  into,  or  at, 
Ifsksia  (or  Nakndra,  a  large  religious  establishment  in  Central  India), 
sod  the  doctrine  which  it  contained : 

"  He  (a  certain  pandit  called  Tsilu  or  Chilu)  then  came  to  Nalanda 
m  Central  India,  (S.  Jfai%atii,Tlb.  (^^tts,  orvulg6  U.)  Having  designed 
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over  the  door  of  the  Bihar  the  ten  guardians  (of  the  world),  he  wrote 
below  them  thus : 

"  He,  that  does  not  know  the  chief  first  Buddha,  (Adi-Buddha), 
knows  not  the  circle  of  time,  (Kdla'Chdkra,  dus-kyi  Akhor-lo,  in 
Tibetan*.) 

He,  that  does  not  know  the  circle  of  time,  knows  not  the  exact  enu- 
meration of  the  divine  attributes. 

He,  that  does  not  know  the  exact  enumeration  of  the  divine  attri* 
butes,  knows  not  the  supreme  intelligence  (S.  Vajra  dharajnydna,  Tib. 
rdo-rj6  Msin-pahi  y^-shes.) 

He,  that  does  not  know  the  supreme  intelligence,  knows  not  the 
Tantrica  principles  (Tantra  YdnamJ 

He,  that  does  not  know  the  Tantrika  principles,  and  all  such,  are 
wanderers  in  the  orb  of  transmigrations,  and  are  out  of  the  way  (or  path) 
of  the  supreme  triumphator  (S.  Bhagavan  Vajra  dhara,  Tib.  ^,chom- 
Idan-Adas  rdo-rje  Adsin-pa.) 

"  Therefore,  Adi-Buddha  (Tib.  mchhog-gi  dang-pohi  Sangs-rgyaa) 
must  be  taught  by  every  true  bhkmB.  (S.  Guru,  a  superior  teacher, 
religious  guide),  and  every  true  disciple  who  aspires  to  liberation  (or 
emancipation)  must  hear  them."     Thus  wrote  he: 

"  The  venerable  (the  lord)  Narotapa  (Nabottama  ?)  being  at  that 
time  the  principal  (S.  Upddhyaya,  Tib.  mkhan-po)  of  the  Bihar ;  he, 
together  with  five  hundred  pandits,  disputed  with  him,  but  when  they 
saw  that  he  excelled  them  all  in  disputing,  they  fell  down  at  his  feet, 
and  heard  of  him  Adi-Buddha ;  then  this  doctrine  was  much  propa- 
gated."— See  leaf  68,  by  Paoma  Carpo. 

Here  follows  the  text  of  the  above  quoted  passage  by  Pa^ma  Ca'rpo, 
both  in  the  Tibetan  and  Roman  characters. 

*  The  KAla-Chakra  and  Adi-Buddhq  systems  are  probably^e  same  with  that 
of  the  Samanians  in  the  north,  in  Transoxana,  and  beyond  the  Jaxartes,  as  it  has 
been  described  by  M.  Deguignes,  in  bis  "  Histoire  G^n^rale  des  Huns,"  Livre  III. 
p.  223,  &c.,  recently  criticised  by  M.  Remusat ;  since  the  doctrine  of  the  Samaniana 
is  exactly  the  same,  as  I  have  found  in  the  Tibetan  volumes. — Besides  the  mystical 
theology  and  philosophy,  there  are  in  the  K&Ut-Ckahra  system  several  works  oa 
astronomy,  astrology,  and  prophetical  stories  on  the  rise,  progress,  and  decline  of  the 
Muhammedan  faith. — In  the  totan-Agyur  collection  (of  225  volumes)  the  five  first 
volumes  contain  fifty-two  tracts  or  treatises  on  the  Kdla-Chakra,  all  translated  from 
the  Sanscrit ;  but,  besides  these,  there  are  many  other  volumes  written  by  Tibetan 
authors  on  the  same  subject  In  the  Asiatic  Society's  library,  there  are  also  some 
printed  volumes,  containing  commentaries  on  the  K&la-Chakroj  by  Kh^tup  or  moie 
properly  mKhas-grub,  mentioned  in  this  paper  as  a  veiy  celebrated  writer  in  the 
fifteeoth  century.  Should  I  find  any  interesting  article  in  it,  I  shall  take  occasion  to 
police  it  hereafter. 
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D^  nas  dims  Nakmdar  byon,  ptsug-lag  khang-gi  «go  gong-da  mam- 
pa  ddiu  (fvang  /dan  bris,  d^hi  ^ham-du  :  "  Gang-g^s  mchhog-gi  dang- 
p<^  Sangs-rgyas  mi-ahes-pa  d^  ni  das-kyi  Akhor-lo  mi-shea-  so;  Gang- 
gia  duB-kyi  Akhor-lo  mi-ahes-pa  d^s  ni  mtshan  yang-dag-par  ^od-pa 
mi-ahea-so;  Gang-gis  mtshan  yang-dag-par  6ijod-pa  mi-shes-pa  d^ 
rdo-fj6  Msin-pahi-y^-shes-kyi  sku-mi-shesso ;  Gang-gis  rdo-ij6  Adsin- 
pahi  y^-shea-kyi  «ka  mi-shes-pa  d6s  «nags-kyi  th^g-pa  mi-shea-so; 
Gang-gis  «nags-ky i  th%-pa  mishes-pa  d^thams-chad  ni  Akhor-va-pa  st6 
lchom-/dan-Adas  rdo-yjeAdsin-pahi,  lam  dang  bral-vaho.  D^-lta-vas-na 
Mchhog-gi  dang-pohi  Sangs-rgyas  ni  6Lima  dam-pa-mams-kyis  6«tan- 
par-bya-zhing,  thar-pa  don-du  ^y^r-vahi  dob-ma  dam-pa-mams-kyia 
flinyan-par-byaho/'  zhes  bris-pa. 

Jovo  Narotapa  d^  dus  d^hi  mkhan-po  yin-pas,  d6  la  sogs-pa  P&n- 
dita  Aia  ^rgyas  drtsad-pas  phul-du  phyin-par  mthong-nas  zhabs-la  6tad- 
de  dang-pohi  Sangs  rgyas  nyan-pas  chh^r  dar-var  gynr-pa  yin-no. 

No  mention  is  made  of  the  Kdla-Chakra,  nor  of  Jdi-Buddka,  by  ancient 
writers  in  India,  till  the  10th  century,  except  in  the  first  volmne  of  the 
rGjut  class  in  the  Kah-gyur,  where  it  is  evidently  an  interpolation 
from  tme  historical  works  of  later  ages. 

Since  the  passage  above  exhibited  is  an  authentic  text  for  the  name 
of  Adi'Buddka,  while  it  furnishes  a  general  idea  of  the  Kdla-Ckakru 
system,  I  have  thought  proper  to  bring  it  to  the  notice  of  the  Society, 
and  hope  it  will  be  of  some  interest. 


II. — Journal  of  a  March  from  Ava  to  Kendat,  on  the  Khyendwen  River , 
performed  in  1831,  by  D.  Richardson,  Esq.  Assistant  Surgeon  of  the 
Madras  Establishment,  under  the  orders  of  Major  H.  Bumey,  the 
Resident  at  Ava,  ^ \  V 

20th  January,  time  5  h.  20  m.  distance  10  miles ;  direction  N.  4QP 
W. ;  at  noon,  started  from  Ava ;  12  h.  25  m.  crossed  the  river,  which, 
with  waiting  on  the  northern  bank  for  two  horses  and  some  coolies  from 
the  Myo  Woon  of  Tsa-gwn,  detained  us  till  2  h.  45  m.  when  we  again 
proceeded,  and  at  3  h.  25  m.  passed  Pa-be-dan,  or  Blacksmith's  Vil- 
lage, of  from  seventy  to  one  hundred  houses,  all  inhabited  by  black- 
smiths from  Tsa^gain,  (the  city  on  the  northern  bank  of  the  river  oppo- 
site to  Ava :}  to  this  place  the  houses  are  nearly  continuous.  At  3  h. 
35  m.  pass  Kyouk-tsheet,  nearly  the  same  number  of  houses ;  the 
inhabitants  employed  in  making  marble  images  for  the  pagodas,  and 
other  religious  edifices.  At  4  h.  pass  Magee^tzen,  a  village  nearly  the 
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fame  sizSe  as  the  others :  about  4  h.  80  m.  pass  within  a  furlong  east 
of  the  KouMg-mkoo-dau-gyee  pagoda,  to  the  S.  W.  of  whidi,  about  half 
a  mile,  is  a  swamp  of  some  extent,  and  to  the  east  of  it,  and  of  the 
road,  another,  called  Ye'k,ha,  the  waters  of  which  are  extremely  bitter. 
5  h.  20  m.  halt  at  7Va-yf ,  a  large  village ;  the  road  throughout  the 
day  has  been  level  and  good :  about  two  and  a  quarter  miles  west  from 
the  foot  of  the  Tsa-gain  hiUs ; — ^the  soil  light  and  sandy :  nearly  the  whcde 
country,  on  both  sides  of  the  road,  has  been  under  cultivation,  and 
tiie  ehobnn*  and  paddy  stubble  is  now  covered  with  many  hundred  Uaok 
cattle,  in  high  condition.  No  7^^  had  been  built  for  us  here,  though 
orders  to  that  effect  had  been  issued  by  the  Lkwot'tau  many  days. 

21st.  Time  3  h.  5  m.,  distance  nine  miles ;  direction  N.  20^  W. ;  9  ▲.  m. 
leave  Tsa-ye;  9  h.  30  m.  pass  through  Padoo,  a  large  village,  perhaps 
160  houses.  12  h.  5  m.  halt  at  Kek-ka,  about  90  houses  (in  the 
ZaratJ ;  appearance  of  the  country  much  the  same  as  the  latter  part  of 
yesterda/s  march.  Cattle  numerous,  water  sufficient,  and  cultivation 
extensive,  but  slovenly  in  most  places,  with  the  exception  (^  the  spots 
where  grain  is  sown,  which  is  about  a  foot  high,  green  and  vigorous,  and 
the  fields  well  cleared :  the  jungle  has  been  only  partially  grubbed  out,  and 
the  paddy,  sesamum,  and  choJmn  sown  amongst  the  remainder.  The  road 
to-day  level,  and  still  light  and  sandy,  has  run  along  a  plain,  between 
the  Tsa-gam  hiUs  to  the  eastward,  running  about  N.  20*  W.  distant 
three  miles,  and  a  ridge  of  elevated  ground  to  the  westward,  running 
nearly  in  the  same  direction,  distant  about  eight  miles.  Great  part  of 
this  plain  is,  and  the  whole  might  be,  brought  under  cultivation. 

22nd.  Time  7  h.  distance  21  miles,  direction  N.  20*  W. ;  8  a.  m. 
leave  Kek-ka -, — 8  h.  50  m.  pass  Thughe,  a  small  village,  perhaps  20 
houses  : — 9  h.  20  m.  pass  Pag  Thughe,  about  60  houses  : — 9  h.  45  m. 
pass  Oun-ngag-bouk,  about  70  houses : — 10  h.  20  m.  Kamdag,  small  vil- 
lage  ;  in  the  palmyra  tope,  preparing  to  make  sugar : — 1 1  h.  10  m.  £»- 
bag  taung-cong, — 1 1  h.  40  m.  En-hay,  rather  a  large  village : — I  h.  20  m. 
They-yoin,  small  village,  some  remarkable  pagodas : — 3  h.  8  m.  halt  at 
ffp-^,  large  village,  about  150  houses.  The  road  lig^t  sandy,  as  before, 
as  far  as  They-yoin,  from  which  commence  a  rich  loamy  day,  and  the 
crops  of  grain  seem  from  the  stubble  to  have  been  heavier.  The 
range  of  hills,  to  the  westward  of  which  we  have  been  marching,  termi- 
nated at  Kek'ka,  and  exposed  to  view  a  second  range  somewhat  higher 
than  the  first;  the  highest  called  Seew-koo-taung,  perhi^s  1500  or  2000 
feet,  bounding  the  Shan  country,  running  nearly  in  the  same  direction 

*  Burmese,  Pymmg ;  I  un  told  the  whole  country  from  this  to  Mouxobo  it 
>  water  in  July,  August,  and  September. 
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(N«  20*  W.)  and  distant  from  the  road  perhaps  15  or  20  miles.  After 
leaving  En^b^,  up  to  which  place  the  coltiyation  of  all  the  common  grain 
of  thia  country  was  almost  nnintermpted,  with  large  and  numerous  herds 
of  cattle  and  villages  at  short  distances, — ^the  horizon  to  the  westward 
was  bomuM  by  apparently  a  thin  strip  of  palmyra  trees,  running  some 
way  north,  then  coming  round  to  the  eastward,  increasing  in 
numbers,  crossing  the  road,  and  running  on  towards  the  hills ;  im- 
mediately within  these,  to  the  westward,  is  a  grassy,  apparently  marshy, 
plain  of  some  miles,  and  immediately  on  the  borders  of  this,  about  quar* 
ter  of  a  mile  from  the  road,  small  dusters  of  huts  called  Tsha-doung 
from  the  occupation  of  their  inhabitants,  who  are  salt-makers  ;  and 
between  theae  and  the  road,  the  paddy  grounds,  from  which  the  salt  is 
also  obtained,  omtinue  to  He-len, 

23rd.  Time  8  h.  distance  22  miles ;  direction  N.  40""  W.;  8  a.  u. 
leave  He'len,  immediately  after  which,  cross  for  a  few  minutes  some 
high  broken  ground,  at  the  foot  of  which  cross  some  marshy  grounds 
in  the  salt  fields;  at  8  h.^0  m.  the  paddy  fields  and  cattle  of  the  village; 
>— 9  h.  30  m.  grassy  plain  with  open  jungle ;  9  h.  45  m.  jungle  closer : 
— 10  h.pasa  a  small  village  of  10  or  12  houses,  called  Tha-men'kkyet' 
tshmn,  or  cooked-rice  shop,  where  three  people  may  dine  well  for  ^  of 
m,  tikal ;  the  inhabitants  of  this  place  belong  to  Mout-tsho-bo,  and  come 
out  here,  and  to  some  other  villages  of  the  samenametn  this  neighbour* 
hood  inthe  fine  monsoon,  to  keep  these  shops  ; — 10  h.  30  m.  a  small  vil- 
lage or  salt  station  with  its  paddy  ground  and  cattle ;  1 1  h.  50  m.  arrive  at 
Mout-ttho-bo,  fiftmous  as  the  birthplace  of  ALOMPRA,a  walled  city  of  two 
miles  square :  the  walls  principally  of  bricks,  partly  of  a  kind  of  slate, 
are  still  in  pretty  good  repair,  though  the  city  was  at  one  time,  since 
AxoMPRA,  entirely  abandoned,  and  has  only  of  late  years  been  re-occupi- 
ed; it  is  said  to  contain  1000  houses,  which  I  should  think  rather  under 
tiian  over  the  true  estimate,  though  there  are  extensive  paddy  fields, 
(amongst  whieh  many  of  the  descendants  of  Alompea  are  living  by  their 
labor)  to  the  northward  and  westward,  between  the  inner  brick  walls 
and  the  outer  wall,  or  earthen  mound,  round  which  is  the  ditch.  To 
the  southward,  there  is  no  earthen  wall,  and  the  ditch  is  close  to 
the  brick  walls.  The  inner  small  fort  or  rather  palace  enclosure  (for 
it  is  without  flanking  defences  of  any  sort,  as  indeed,  is  the  large 
<me  to  any  extent),  is  entirely  without  inhabitants.  The  old  palaoe 
nearly  all  down,  and  overgrown  with  long  grass  and  creepers ;  it  must 
have  always  been  confined,  as  the  Lhwot-tm  and  platform  for  the  gong 
for  strOung  the  hours  are  divided  from  it,  within  the  same  enclosure, 
by  a  brick  wall.    The  large  pagoda  called  Shtpe-ia-xa,  or  Nae  watU  ne 
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thoo  Koung-mhoO'dau,  is  of  considerable  size,  but  no  gilding  b  now 
visible  on  it.  12  h.  20  m.  start,  and  at  1  h.  25  m.  pass  out  of  the 
Katkee  gate  of  the  outer  wall ;  the  ditch,  which  on  the  south  side  is 
empty,  and  might  be  crossed  without  notice,  is  here  in  tolerable  repair, 
and  between  the  gateways  to  the  right,  full  of  water*.  2  h.  35  m. 
a  small  village  (Thamen-khyet-tshain) .  3  h.  pass  Ka-daun,  a  village  of 
50  or  60  houses  :  at  four,  halt  at  Kya-yowa,  a  village  of  about  200 
houses.  The  first  part  of  to-day's  march  has  been  less  under  cultivation 
than  the  same  distance  during  any  former  part  of  the  route  from  Mout" 
tsho'bo  }  hitherto  it  has  been  almost  continued :  cattle  and  water  abua* 
dant,  the  road  good  throughout :  the  eastward  hills  have  been  visible  all 
day,  but  extremely  distant  in  the  afternoon :  no  high  land  visible  to 
the  westward,  many  of  the  villages  surrounded  with  cocoanut  trees, 
and  the  palmyra  numerous  throughout,  notwithstanding  the  extensive 
production  of  salt.  For  the  last  two  days,  I  have  not  tasted  any  water  at 
all  brackish.  Of  the  salt,  three  different  kinds  are  obtained — the  red, 
the  bitter  (probably  containing  a  portion  of  sulphate  of  magnesia),  and 
the  white;  the  two  former  are  entirely  used  in  mfidng  Gna-pee  or 
Bolachong  ;  the  latter  only  is  good  and  fit  for  culinary  purposes. 

24th.  Time  7  h.  10  m.  distance  19  miles,--direction  N.  65**  W, 
8  A.  M.  leave  Kya-yoma  ;  9  h.  15  m.  pass  the  second  Kya-yowch 
of  which  there  are  three  'established  by  BaNDooLA  when  he  was 
Myo  Woon  of  Debay-en,  and  governor  of  the  northern  provinces :  to 
pass  a  small  grassy  lake,  and  the  third  Kya-yowa , — 10  h.  30  m.  pass 
Men-dttun,  In  the  jungle  to  the  north  of  this,  which  is  scantily  in- 
habited, there  is  a  herd  of  50  or  60  elephants,  which  are  exceedingly 
destructive  to  the  crops  in  this  neighbourhood.  12  h.  45  m.  came  on 
the  banks  of  the  Moo  river  now  easily  fordable  on  horseback,  but  of 
much  greater  extent  and  depth  in  the  rains.  There  are  now  two 
streams  of  nearly  equal  size,  with  an  extent  of  perhaps  100  yards  of 
land  between ;  the  whole  from  bank  to  bank  cannot  be  less  than  400 
yards.  Crossing  which  river  and  waiting  at  Ye-oo,  a  large  village  on  the 
western  bank,  for  some  fresh  horses,  detained  us  till  2  h.  5  m.  and 
at  3  h.  15  m.  halt  at  Pharlan-goun,  Paid  my  respects  in  the  evening  to 
the  Debay^en  Myo  Woon,  (a  relation  of  the  Queen's,)  who  is  a  Mem- 
gyee,  and  in  addition  to  his  Myo  Woonship,  also  governs  the  northern 
provinces:  he  is  a  man  of  about  45  years  of  age,  of  intelligent  and  ra- 
ther prepossessing  appearance ;  he  was  engaged  in  the  usual  important 
duty  of  witnessing  a  pw^  (or  natch)  on  the  occasion  of  calling  Thadoo 

*  I  wu  told  that  the  ditch  could  at  any  thne  be  filled  from  the  Km^-dmhyy^t.  ^ 
great  royal  lake,  which  Uea  about  two  or  three  miles  U>  the  N.  £• 
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to  a  Hew  pagoda,  many  of  which  edifices  and  some  magnificently  gilded, 
with  Phovn-gyee  houses  and  tanks  attached,  have  heen  constrncted  hy 
him,  and  his  predecessor,  proclaiming  die  richness  of  his  government. 

The  hills  to  the  northward  were  visihle  tiU  noon,  since  which  I  had 
ii6t  seen  them :  inhabitants,  cattle,  cultivation,  and  water,  plentiful ;  and 
the  roads  good  for  any  description  of  carriage  at  this  season. 

25th.  Halt  at  Pha-lan-goun,  which  is  a  large  scattered  village  of  pro- 
bably 150*  houses ;  the  governor  of  the  northern  provinces  has  now  his  re- 
sidence here.  The  city  of  Debcty-en,  from  which  he  takes  his  title,  is  situat- 
edaboat  six  miles  to  the  south-westward ;  it  is  nearly  depopulated,  and  the 
wallsentirely  out  of  repair.  He  (MyoWoon)  furnishes  from  his  government 
(which  extends  now,  since  the  removal  of  the  Myo  Woon  oi  MouUtsho-bo 
from  the  Tsa-gain  territory,  to  the  KhyendwenJ,  3600  soldiers  and  six  bds 
or  officers.  SCO  of  them  have  been  exercising  with  muskets  last  even- 
ing and  to-day,  assisted  by  some  natives  of  British  India,  six  of  whom  left 
Ava  three  months  ago,  receiving  25  tikals  each ;  they  say,  they  have  been 
drilling  recruits  to  the  northward,  and  are  now  about  to  return  to  Ava. 
Grain  is  here  plei^tiful,  and  tolerably  cheap ;  paddy  sells  at  from  15  to  20 
tikals  per  100  baskets ;  cholum,  10  tikals  per  100  baskets,  and  the  sesamum 
ofl  \  tikal  the  vis,  and  palm  sugar  (a  large  quantity  of  whidi  is  made  here, 
and  sent  to  the  other  parts  of  the  country,  even  exported  at  Rangoon ; 
the  season  for  entering  on  the  manufactory  commences  the  end  of  next 
month),  I  understand  it  sells  for  15  tikals  the  100  vis.  Though  cattle 
are  so  plentiful  here,  T  am  told  that  as  much  as  80  tikals  is  sometimes 
given  for  a  good  caste  bullock,  with  the  proper  marks  ;  but  cows  and 
^e  common  bullocks  sell  from  5  to  8,  or  10  tikals  ;  and  for  common 
draught  cattle,  from  10  to  15.   Got  some  coolies  and  horses  here. 

26th.  Time  4  h.  distance  12  miles ;  direction  N.  60**  W.  left  Pha- 
hn-goun  at  8  h.  55  m.  p.  m.  Pass  Sedi  Mee,  a  village  of  30  houses ; — 9 
h.  25  m.  Way  They,  of  the  same  size ; — 10  h.  10.  m.  Yowatheet,  about 
100  houses,  which  is  called  Yowama,  or  chief  village,  from  which  many 
litde  nameless  villages  in  this  neighbourhood  are  offsets. — 11  h.  25  m. 
cross  a  small  nala,  and  8  h,  12  m.  halt  at  My  ago.  The  whole  march 
to-day  has  been  one  uninterrupted  sheet  of  cultivation ;  the  soil,  rich 
dayey  loam,  the  crops  heavy  and  close,  and  the  whole  country  studded 
with  palm  trees,  round  which  the  paddy  is  sown  with  no  more  loss  of 
room  than  the  size  of  their  trunks.  The  trees  most  numerous  in  the 
jungle  are  the  Theet-tse,  which  were  in  full  flower  on  my  return  on  the 
19th  February. 

*  I  dtscovered  on  my  return  that  I  had  considerably  imdcrrat«d  the  population 
•f  this  part  of  the  country. 
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27th.  Time  9  b.  15  m.  distance  25  miles, — direction  N.  80**  W.  ; 
7  h.  35  m.  leacve  Myagoo;  at  8  h.  pass  a  small  village,  where  sugar  is 
made ;  9  h.  80m.  another  small  village,  of  5  or  6  houses, — small  stream. 
12  h.  cross  the  wide  bed  •£  a  nameless  mountain  sb-eam,  in  which  the 
stream  of  water  at  this  season  is  not  ankle-deep ;  from  this  there  is  a 
slight  gradual  ascent; — at  4  h.  pass  the  village  Yowa-ngay,  20  houses; 
4  h.  50  m.  halt  at  BeMkee  in  the  jungle.  No  village,  and  very  little 
water;  the  road  has  been  as  good  as  usual,  but  entirely  in  the  jungle. 
Since  9  h.  30  m.  with'^the  exception  of  the  little  village  of  Yowa-ngmy^, 
we  have  seen  neither  inhabitants,  cultivation,  nor  cattle,  and  the  pal- 
myra has  entirely  disappeared;  the  jungle  has  been  open,  principally 
composed  of  ^iit  trees ;  some  teaks  of  fair  size,  and  a  great  number 
of  Thett-tse  trees. 

28th.    Time  6  h.  30  m.  distance  19  miles;  direction  S.  60**  W.  7 
h.  30  m.  leave  BetUhee;  8  h.  15  m.  pass  the  end  of  a  deep  ravine, 
running  N.  from  the  road.    Since  noon,  yesterday,  have  been  ascend- 
ing . — now  (8  h.  45  m.)  descend^  into  the  broad  bed  of  a  river  (without 
a  name),  along  whidi  in  deep   sand,   the  road  runs  all  the  way  to 
Thoun-bouk,  when  it  falls  into  the  Kkyendwm,  and  along  which  a 
small  stream  of  water  finds  its  way,  occasionally  on  the  surface,  oc- 
casionally lost  in   the  sand ;  the  banks,   which  are  of  soft  sandstone, 
vary  from  20  to   100  feet,   often  perpendicular;  sometimes  on  both, 
sometimes  only  on  one  side  of  the  river,  the  other  being  low,  covered 
with  jungle,  as  the  high  banks  are  to  their  edges.     In  width  the  river 
varies  from  40  to  120  yards,  or  more;  and  in  the  sand  are  many  larger 
rolled  masses  of  granite  and  sienite;  but  I  saw  no  other  rock  in  situ  but 
the  argillaceous  sandstone,  of  which  the  whole  of  the  bank  is  composed* 
and  which  is  in  a  state  of  decomposition  wherever  it  is  exposed  to  the 
action  of  the  atmosphere,  lib.  Kimd6gue,9i  small  village,  with  10  or  12 
houses,  some  cattle,  bafialoes,  and  cultivation  about  it;  there  is  a  ravine, 
running  away  to  the  N.  W.  and  a  small  stream  comes  down  from  the 
westward,  running  apparently  in  much  the  same  description  of  bed  as 
that  down  which  we  have  come,  which  joins  here ;  and  the  ground  is  more 

*  This  is  the  only  village  left  of  several  very  large  oDes,which  were  situated  here, 
and  were  destroyed  by  robhers  before  Bandoola,  who  immediately  preceded  the 
present  governor,  was  appointed  to  this  province ;  they  came  from  Lado,  about  11 
mUet  8.  E.  of  Mouttkobe.  Their  chiefe,  wearing  gtdd  chattahs,  ransacked  the  country 
flomettmea  with  2000  followers.  Bnndoola  however  cleared  the  country,  which  has 
remained  quiet  since,  and  travelling  now  is  perfectly  safe. 

f  A  large  forest  tree ;  the  timber  of  which  is  used  in  boat-building,  and  the 
leaves  in  the  thatching  of  houses  where  grass  is  scarcCi 

X  All  the  streams  to  the  eastward  fall  into  the  Moo,  those  to  the  westward  iiit» 
tht  Kkiftndweiu 
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tmimpy  (with  long  gnm)  than  any  part  of  tbe  eomntiy  since  leaTing^ 
Ava ;  tiie  road  is  however  itiU  very  passaUe  for  any  conmion  carriage  t 
1  p.  M.  low  range  of  hills*  S.  70*  W.  distant  six  miles,  running  S.  20* 
bed  of  the  river,  whidi  is  now  a  continued  stream,  and  march  along  its 
banks  tiD  two  : — ^halt  at  Thotm^touk,  a  viUage  of  aboat  20  or  30  houses 
on  tiie  £.  ;leaye  the  hanks  of  the  Kkyen^dwen.  The  road  we  have  come 
to^ky  isthecMaly  one  by  which  communication  is  held  with  the  capital; 
even  in  the  rains,  though  the  torrent  is  so  impetnous  during  and  imme- 
diately after  heavy  rain  as  not  to  be  fordaUe,  yet  it  soon  runs  off  and 
never  sends  a  continued  body  of  water  into  the  Kkfem-dmen  for  any 
length  of  time. 
29th.  Time  4  h.  15  m.  distance  12  miles,  direction  about  N.  75^  W. 

8  h.  30  m.  send  the  baggage  by  the  river,  by  whidi  greater  part  of 
the  communication  to  the  N.  W.is  carried  on;  we  leave  T^&oiui-^^  ,*  for 
a  few  minutes  we  travdi  through  a  thick  jungle,  then  ascend  a  low  but 
steep  hin,  down  the  descent  of  which  we  are  obliged  to  dismount  and 
ksd  the  horses.  At  9  h.  10  m.  in  sight  ofihe  Kkyen^dwmi,  and  proceed 
akmg  the  broad  bed  of  a  mountain  torrent  in  deep  white  sand,  with 
hig^  perpendicular  banks  nmning  off  in  ridges  from  the  stream :— - 

9  h.  35  m.  enter  the  jungle,  and  immediately  ascend  another  hill ; 
pass  along  a  narrow  ridge,  and  descent  very  steep;  continue  cross- 
ing steep  ridges  of  low  sandy  hills,  covered  with  jungle,  and  winding 
amongst  them  in  the  dry  beds  of  torrents,  till  12  h.  15  m.  when  we 
pass  a  small  village  in  a  cultivated  plain : — 12  h.  30  m.  cross  a  small 
stream  about  knee-deep,  in  which  the  horses  suddenly  sink  up  to 
their  girths  in  ^e  sand,  and  we  are  obliged  to  dinnount,  to  allow  them 
to  extricate  themselves;  they  crossed  with  some  difficulty.  12  h. 
45  m.  at  Jf(CwA;-A»-<2stf,  a  village  of  perhaps  80  or  100  houses,  dose  to 
the  banks  of  die  Kkyen-dwen,  About  one  day  to  the  nordi  of  our  march 
to-day,  are  a  considerable  number  of  cassia  trees.  In  the  bed  of  most  of 
the  streams  and  on  many  of  the  hills  also,  saw  numerous  (calcareous) 
vTOody  petrifications,  but  could  hear  of  no  fossil  organic  remains  in  this 
neighbourhood ;  there  are  two  pretty  large  boats  on  the  stocks  here,  and 
teak  timber  of  good  size  cut  in  the  neighbourhood,  ready  for  the  con- 
struction of  others. 

dOth.  Time  6  h.  20  m.  distance  17  miles;  direction  N.  30^  W.; 
7  h.  30  m.  leave  MtnA-ka-dau,  and  in  a  few  minutes  descend  slight- 
ly into  tiie  valley  of  the  stream  in  which  the  horses  swamped  yes- 
terday : — pass  along  a  bad  and  swampy  road  through  paddy  fields,  in- 
to which  the  water  has  been  turned  for  cultivation;  cross  and 
recroea  the  stream  tffl  9  h.  45  m.  when  we  proceed  up  a*  smaii 
branch  more  to  the  westward,  with  high  sandstone  banks  on  the  west- 
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ward  and  jungle  on  the  eastward  side,  along  which  we  proceed  till  11 
h.  25  m.  when  the  water  is  lost  in  the  sand;  halt  till  12 ;  then  to 
Pa-doo-yee,  where  we  halt  at  3  h.  15  m.  in  a  small  bamboo  Za-yat 
in  the  jungle:  the  road  has  much  the  same  character  as  yesterday,  widi 
the  addition  that  some  of  the  ravines  close  to  the  road  have  a  consider- 
-able  appearance  of  danger ;  both  sides  of  the  first  stream,  along  which 
we  passed  till  9  h.  45  m.,  are  well  cultivated  and  inhabited,  with  many 
bu£yoes  and  some  black  cattle.  We  followed  the  cart  road  of  the  val- 
ley till  1 1  h.  25  m.  when  we  left  it  to  the  eastward ;  the  jungle  prin- 
cipally composed  of  En  trees,  with  a  considerable  number  of  teak  and 
Theet-tse  trees :  we  have  seen  numerous  marks  of  deer,  wild  hogs,  and 
cows  throughout  the  march  ;  passed  some  small  pieces  of  petrified  wood, 
but  not  nearly  so  abundant  as  yesterday. 

31st.  Time  7  h.  45  m.  distance  20  miles— direction  N.  35*  W.  at  7  h. 
45  m.  A.  M.  leave  Pa-doo-ye,  and  proceed  along  a  jungle  path  in  all  re- 
spects the  same  as  that  we  have  followed  for  the  last  two  days, 
till  4  p.  M.,  when  we  pass  some  paddy  fields  with  a  few  buffaloes  belong- 
ing to  the  small  village  of  Balet,  which  consists  only  of  4  or  5  houses, 
at  which  we  halted  at  4  h.  25  m.  Some  high  hills  to  the  westward  of 
the  Khyen-dwen,  within  a  few  miles  of  which  this  village  is  situated. 
One  visible  from  this,  bearing  N.  80*  W.  distant  15  miles — direction  of 
ihe  range  is  about  N.  10  W. 

1st  February.  Time  nine  hours ;  distance  25  miles ;  direction  N.  20* 
W. ;  were  nearly  losing  some  of  the  horses  in  the  night  by  a  tiger,  whidi 
has  done  a  good  deal  of  mischief  between  this  and  the  next  stage ;  5  h. 
50  m.  leave  Balet  by  a  sandy  road,  on  the  side  of  a  small  stream, 
with  paddy  fields  along  its  banks,  till  8  h.  30  m.  when  we  halted  at 
Ma-tsen  to  breakfast ;  had  cold  dew  or  fog  all  the  morning,  so  hea- 
vy as  to  fall  from  the  trees,  as  after  a  shower.  We  have  had  during 
the  night  ever  since  entering  the  jungle,  and  it  will  continue  it  is 
said  till  the  beginning  of  the  rains,  which  set  in  here  about  the  mid- 
dle or  end  of  this  month.  10  h.  25  m.  leave  Ma^tsen,  by  a  pretty 
good  buggy  road  along  the  edge  of  the  stream  we  have  followed  frwn 
Balet »  and  which  here  runs  in  a  valley  of  about  a  mile  in  width.  This 
valley  is  nearly  all  under  cultivation,  with  a  good  many  black  cattle  and 
buflSdoes;  it  is  bounded  on  the  west  by  a  low  range  of  hills,  and  to  the 
east  by  high  hiUs  nmnmg  oflf  in  ridges  to  the  northward ;  the  little  vil- 
lages in  this  vaUey  go  by  the  general  name  of  Ma-tsen,  and  are  said  to 
amount  in  all  to  about  400  houses.  12  h.  30  m.  leavethe  valley,  and 
cross  some  steep,  but  low  hills,  by  a  rugged  path,  in  rather  thi<* 
Jungle,  till  1  h.  20  m. ;  pass  a  small  village.  From  this  to  Nanthee  the 
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conree  of  the  river  is  exceedingly  circaitous  amongst  low  nigged 
hiUs,  across  wliich  our  path  has  lain  :  after  passing  three  small  villages* 
each  in  its  little  valley  by  the^stream,  which  is  here  perhaps  two  and 
half  feet  deep,  at  4  h.  45  m.  halted  at  Nanthee,  a  village,  40  or  50 
houses,  with  extensive  paddy  fields,  many  black  cattle,  and  a  few  horses. 

2nd.  Time  5  h.  40  m.;  distance  16  miles;  direction  N.  20* 
E.  7  h.  50  m.,  leave  Nanthee,  and  proceed  along  the  banks  of  the  stream 
in  a  little  valley,  two  or  three  miles  in  width,  in  which  the  Nan* 
thee  villages  are  scattered  in  the  same  way  as  were  those  of  Ma-teen 
yesterday ;  road  partly  good,  till  9  h.  30  m.  when  we  entered  the  jun- 
gle, and  the  path  assumes  the  same  character  as  the  jungle  of  the 
last  few  days,  from  1  h.  30  m.  till  2  h.  30  m.  when  we  halted  at 
Kendat :  the  road  is  level,  and  the  country  open  and  cultivated  to 
the  N.  W.  as  far  as  the  Khyen-dioen  river;  immediately  on  the  wes- 
tern side  of  which,  distant  about  six  miles,  the  rugged  hills  of  the  Ma- 
nipur  territory  rise  to  some  height,  and  run  away  in  confused  and 
broken  ranges  to  the  N.  E.  close  to  the  edge  of  the  river.  Kendat, 
the  present  residence  of  the  Khambat  or  Kendat  Woon,  (for  the. 
former  title  is  still  given  him  by  the  Burmans,  though  the  town  from 
which  he  takes  it,  is  at  present  subject  to  Manipur-,)  is  a  long,  narrow 
jungle- wood  stockade  close  to  the  east  bank  of  the  river,  containing 
perhaps  12  or  1400  inhabitants,  situated  in  a  long  narrow  swampy 
valley,  lying  along  the  river,  about  15  or  20  miles  in  length  and  aver- 
aging one-half  or  two  miles  in  width,  with  a  strip  of  swampy  ground, 
which  appears  atone  time  to  have  formed  the  bed  of  the  river  running 
to  the  eastward  of  it.  The  number  of  cattle  is  smaller  in  proportion 
to  the  number  of  inhabitants  than  in  the  villages  nearer  the  capital.  Bad 
as  the  road  is  horn  Thoun-houk  to  this,  I  am  assured,  that  Alompra 
onoe  travelled  it  in  a  carriage  !  and  that  it  is  the  best,  perhaps  the  only 
one  by  which  any  number  of  people  ever  come  in  this  direction,  I  have 
little  doubt.  It  is  called  by  all  the  poor  people  in  the  villages,  who  can- 
not be  suspected  of  any  motive  to  deceive,  and  who  could  not  have  been 
warned  to  do  so,  Lan-ma-dau-gyee,  or  great  royal  road  (king's  high 
way),  and  is  I  dare  say  very  passable  to  a  Burmese  army,  who  have  no 
commisaariat,  and  whose  artillery  is  not  the  most  extensive,  and  is  often 
moved  by  manual  labor,  assisted  by  elephants. 

10th.  Waiting  to  this  date  for  the  arrival  of  Captain  Grant  from 
Mampdr,  who  joined  me  this  evening ;  have  seen  a  good  deal  of  the  Kam- 
hat  Woon,  since  my  arrival  here ;  he  tells  me  the  Payen-dwen  or  amber 
mine,  so  called,  is  in  the  bed  of  this  river,  about  40  days  from  this  place  ; 
but  that  the  amber  is  found  most  abundant,  about  four  miles  inland,  on 
the  eastern  side  of  the  river,  where  it  is  obtained  in  pieces  sometimes 
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one  and  ahalf  foot  or  more  in  length, and  unagea  of  Godama  are  formed 
of  it;  its  price  increases  with  its  size  and  transparency,  but  good  amber 
may  be  bought  on  the  spot  for  one  tikal  and  a  half  a  viss^  and  I  am 
assured  that  the  best' would  not  cost  five  tikals. 

The  principal  deposit  of  coal,  which  is  found  here  in  large  quantitiee, 
in  the  bed  of  the  river,  is  about  12  or  14  miles  aboTe  this,  in  the  small 
valleys,  on  both  sides  of  the  river.  It  is  of  that  species  denominated 
lignite,  and  some  of  it  is  so  highly  bituminized  as  to  be  converted  into 
jet.  In  some  specimens,  whilst  the  outside  contains  this  large  proportion 
of  bitumen,  internally  there  is  very  little;  the  longitudinal  fracture  is 
dull,  the  woody  structure  perfect,  and  some  of  the  fibres  retain  slight 
elasticity ;  the  transverse  fracture  has  in  all  instances  some  d^ree  of 
lustre  in  situ ;  it  is  formed  in  sand,  and  soft  sandstone  rock,  in  large 
pieces,  retaining  the  form  of  the  trees,  from  which  it  was  originally 
formed :  the  Burmans  say  it  is  useless  as  fuel,  going  out  unless  used 
with  a  large  quantity  of  wood.* 

17th.  Having  been  provided  by  the  Khambat  Woon  with  three  boats, 
we  started  this  day  at  noon,  on  our  return  to  Ava.  The  river  whidi  runs 
here  to  the  southward  and  westward  is  wide,  probably  600  yards ;  but 
the  water  is  at  this  season  confined  to  a  narrow  channel  on  the  westem 
side.  In  1829,  the  river  rose  higher  than  has  been  remembered  here, 
and  the  same  was  the  case  with  the  Me-ping,  and  rivers  in  north  Lao8, 
where  a  good  deal  of  damage  was  done,  and  the  crops,  in  many  places, 
totally  destroyed.  Six  p.  m.  halt  at  Matsein,  the  largest  of  the  villages 
of  that  name ;  the  river  has  been  very  circuitous  throughout  t^  day ; 
the  banks  generally  high  sandstone  hills,  covered  with  jungle  to  the  water, 
which  is  so  shallow,  where  it  extends  nearly  across  the  bed  of  the  river, 
that  the  boat  has  grounded  once  or  twice ;  the  villages  four  in  number, 
generally  small ;  no  cultivation  visible  on  the  immediate  banks  of  the 
river. 

18th.  Seven  h.  20  m.  a.  m.  leave  Jfa/-mii,  and  at  6  h.  30  m.  p.  m. 
bait  at  Oo-yowa ;  passed  eight  villages  on  our  route  to-day,  some  of 
them  (as  Kea-dzet,  which  we  passed  at  nine  o'clock,)  larger  than  any  of 
those  we  passed  yesterday  ;  at  1 1  h.  40  m.  a  small  river  £b11s  into  this 
from  the  north-eastward,  which  the  people  in  my  boat  say  is  the  Jlyoef- 
iha.  The  nature  of  the  country  has  been  nearly  ^e  same  as  yesterday, 
viz.  high  hills,  often  nearly  perpendicular  towards  the  river  ;  covesed 
with  jungle,  till  3  p.  m.  ;  since  which  the  hills  have  retired  from  the 
river,  and  the  country  has  been  more  level,  but  covend  with  jungle ; 
we  have  passed  a  good  many  fishing  stakes,  and  several  partiesof  fisho*- 
men  hutted  on  the  sands. 

-*  Vide  Glkakincb  in  Scuncs,  m.  125. 
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loth.  Seveah.  15  m.  leave  Oo, — 10  h.  SO  m.  the  river  gives  off  a 
bsaoftch  nearly  as  wide  as  the  main  stream.  10  h.  45  m.  pass  the 
atf  of  Men^gem,  about  150  houses  with  gardens,  tastefully  disper- 
sed along  the  hanks  of  the  river :  where  also  are  the  boats  of  the 
village,  (for  a  village  it  is  now,)  amounting  to  about  100  or  up- 
wards,  many  of  them  good  sized.  12  h.  20  m.  tiie  brandx  men- 
tioaied  at  10  h.  30  m.  here  rejoined  the  main  stream.  3  h.  35  m. 
Mmk-ha^i/m^  and  at  5  h.  halt  at  Thoun^lmLk,  where  the  horses  had 
anrived  about  a  quarter  of  an  hour  before  us  ;  we  passed  six  villages 
to-day,  induding  Mem-ffem  and  Momk^ka-dau ;  all  small,  but  the  two 
naaoed ;  the  course  of  the  river  was  very  circuitous,  and  the  hills  (which 
are  of  sandstone,  soft  and  friable  at  the  upper  part  and  more  compact 
near  the  bottom)  again  dose  to  it,  but  to-day  frequently  only  on  one 
side,  the  other  being  level. 

20th.  From  this  we  returned  by  the  same  route  we  travelled  in  the 
way  up,  making  longer  marches,  and  reached  Ava  in  six  days.  We  had 
heavy  rain  the  first  three  marches,  from  which  the  people  look  on  the 
ndns  as  set  in,  and  are  in  many  places  preparing  the  ground  for  the  paddy» 
The  last  three  days,  however,  it  deared  up  again,  and  the  sun  was  exceed- 
ing powerful  till  oor  arrival  at  Ava,  where  we  halted  on  the  25th^  at 


Should  it  ever  be  necessary  to  move  a  force  across  this  part  of 
the  country,  tiie  way  in  which  I  have,  returned  is  the  only  practicable 
<me.  From  Km*dat  to  Thoun-'houkt^e  road  is  impassable  for  aQ  sorts  of 
carriage,  but  boats  may  be  had  on  the  river :  from  Thfrnn-houk  to  Ava 
the  road  is  good;  water,  cattle,  grain,  every  necessary  in  greatest  id)un- 
daace.  * 

It  may  be  worthy  of  remark  here,  as  a  little  clue  to  the  feelings  of  the 
people  towards  us,  that  I  was  very  well  received  by  the  Debayen  and 
Kambat  Woons;  that  after  the  third  day's  march,  /^  or  little  tempo- 
rary houses  were  invariably  erected  for  us  as  had  been  ordered  by  the 
Woon-gyeesy  and  the  people  voluntarily  appeared  to  pay  us  more  atten- 
tion in  pr<^rtion  as  we  receded  from  the  capital.  On  my  return,  the 
kmcr  orders  were  universally  anxious  to  learn  the  result  of  my  Mission, 
with  the  d^ect  of  which  they  all  appeared  acquainted ;  and  on  being  tdd 
thi^everything  was  quiet  and  right,  I  was  always  greeted  by  the  exda- 
mation  of  "  tkadoo"  "  thadoo*,"  (counting  beads  at  the  same  time)— «n 
ezpreasign  which  entitles  the  person  making  it  to  a  portion  of  the  merit 
arising  from  a.gooA  work,  whilst  it  increases,  or.  at  all  events  does  not 
iiwwiwifch  that  accruing  to  the  performer  of  it. 

•  A  tern  of  approbstionia  Bannftw,  '*  well  cbrnt— that  is  right" 
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Remarks  on  the  Route  Protraction,  PL  V. 
The  Irramaddy  and  Moo  rivers,  in  this  sketch,  have  been  copied 
from  the  Map  of  Ava  in  Mr.  Crawford's  Mission,  and  the  Khyen-dwem 
river  from  Lieutenant  Montmorency's  Survey,  as  g^ven  in  Lieutenant 
Wilcox's  Map  of  the  countries  to  the  £.  and  N.  £.  of  Bengal.  The 
position  of  Kendat  and  Mouk-ka-dau,  as  well  as  of  Ava,  being  fixed 
according  to  the  above  authorities,  an  attempt  has  been  made  to  lay 
down  Mr.  Richardson's  route,  so  as  to  correspond  with  those  points. 
The  following  table  will  show  the  direction  and  distance  travelled  on 
each  day,  as  computed  by  Dr.  Richardson,  and  the  corrections,  on  ac- 
count of  the  windings  of  the  road,  and  alterations  made  in  order  to 
reconcile  his  route  with  the  situation  of  Mouk-ka-dau  and  Kendat, 

Dr.  Richardson's  Computation.  Correction  and  AiteratioB. 


Ist  day,9Dth  Jan. 
Snddo.  Slstdo... 
Srd  da  32addo.. 
4tk  do.  23rd  do... 
6th  do.  24th do... 
6th  do.   25th do... 


7tb  do. 
8th  do. 


26th  do... 
27th  do... 


9th  do.  28dido.  . 

10th  do.  29th do... 

nth  do.  30th do... 

12th  do.  Slstdo... 

ISthdo.  Ist    Feb. 


From  Ara  toTsa-ye,  N.  40  W.  10  miles, 

ToKek-ka, N.  20  W.   9  do.... 

ToHe-lcn, N.  20  W.  21  do.... 

ToKya-yown, N.  40  W.22do.... 

To  Pha-lan-gonn, . .  N.  70  W.  19  da... 

ToMya-goo N.  60  W.  12da... 

ToBen.the«, a   80  W. 25  da... 

ToThoon-book,....  a  60  W.  19  da... 
To  Monk-ka-da,    . .  N.  80  W.  12  do. 

ToPadoo-yc, N.  30  W.  17  do. 

ToBalet, N.  86  W.20  da 

ToNan-thee, N.  20  E.  26  do.J 

ToKen^t, N.  10  W.  10  do.. 


N.40  W.  8  miles 
N.  20  W.  7  do. 
N.  20  W.  16  do. 
N.40  W.  17  dow 
N.  70  W.  16  d«. 
N.  60  W.  10|  do. 
a  80  W.20  do. 
N.  10  W.  17  do. 
N.40  W.  9  do. 
N.30  W.14|do. 
N.  0  W.  16  do. 
N.16  E.  17  do. 
N.  16  W.  9  dou 


Total,  221  mUea.  Total,  176  miles. 

The  most  important  deviation  from  Dr.  Richardson's  computation 
was  found  necessary  to  be  made,  in  the  direction  of  the  route  from 
Ben-thee  to  Thoun-bouk.  Captain  Baker,  who  vmted  Mont-tsho-bo  in  17 
hours,  55  minutes,  estimates  Ava  to  be  45  miles  distant,  and  stat^  that 
he  stopped  and  landed  atKhoun-meon,  (Kyouk-myoungJ  on  the  Irrawaddy, 
and  that  this  place  is  12  miles  due  east  from  Jfovr-r^Ao-^o. — (Dalrymple's 
Oriental  Repertory,  vol.  i.  147,  169,  and  176.)  Kioum-young,  in  Mr. 
Crawfurd's  Map,  is  due  east  from  the  position  given  to  Mont-tsho-bo  in 
Dr.  Richardson's  route,  which  makes  this  city  40  miles  from  Ava. 
But  it  would  appear,  that  the  Irrawaddy,  in  this  part  of  its  course,  must 
have  a  direction  14  miles  more  to  the  westward,  than  what  is  marked 
in  former  maps.  Dtbayen,  Dr.  R.  learnt,  is  only  six  miles  to  the  S.  W. 
of  Pha-lan-goun,  and  not  so  near  to  the  Irrawaddy  as  before  supposed. 
The  situation  of  the  great  lake,  or  Kan-dau^gyee,  also  must  be  differ- 
ent. Dr.  R.  understood,  that  water  can  be  let  into  the  ditch  of  Mout-- 
tshO'ho  fort  from  that  lake. 

Dr.  R.  on  his  return  from  Kendat,  came  down  the  Kkyen-dmen  in  a 
boat  in  three  days  to  Thoun-bouk,  and  thence  to  Ava  he  travelled  by 
the  same  route  as  before. 
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III. — Trisectian  of  an  Angle.    By  Col.  Nasmyth  Morrieson.^ 

Proposition  \$t.  Theorem.  r^ 

If,  from  the  vertical  angle  of  a  triangle,  having  one  of  the  angles  at 
ita  base  doable  of  the  other  one,  and  the  vertical  angle  greater  than 
half  a  right  angle,  a  straight  line  be  drawn  to  cut  the  base,  making  an 
angle  with  the  greater  side  of  the  triangle  adjacent  to  the  vertical 
angle,  equal  to  the  lesser  angle  at  the  base ;  and  if  from  the  vertical 
angle  as  a  centre,  at  the  distance  of  the  lesser  side  of  the  triangle  ad- 
jacent to  the  vertical  angle,  a  circle  be  described ;  the  circle,  and  the 
line  drawn  from  the  vertical  angle  to  cut  the  base,  and  the  base  of  the 
triangle,  have  one  common  intersection. 

Let  ABC  (fig.  1)  be  a  triangle,  having  the  angle  BAC,  one  of  the  angles 
at  its  base  double  of  the  angle  BCA,  the  other  angle  at  its  base,  and  its 
vertical  angle  ABC  greater  than  half  a  right  angle;  and  let  the  straight 
line  BD  be  drawn  from  the  vertical  ang^  ABC,  to  cut  the  base  AC  in 
D,  making  with  CB,  the  greater  side  of  the  triangle  adjacent  to  the 
vertical  angle,  the  angle  ^  CBD  equal  to  BCA,  the  lesser  angle  at  the 
base  (23.1)  ;  also  from  B  as  a  centre  at  the  distance  BA,  the  lesser  side 
of  the  triangle  adjacent  to  the  vertical  angle,  let  the  circle  ADE  be 
described ;  the  circle  ADE,  the  line  BD,  and  the  base  AC  intersect  one 
another  in  one  common  point  D. 

Because,  by  construction,  the  angle  DBC  is  equal  to  the  angle  DCB, 
tiie  side  BD  is  equal  to  the  side  CD  (5.1),  and  D  is  the  point  of  inter- 
section of  BD  and  AC.  Again,  because  BDA,  the  exterior  angle  of  the 
triangle  BDC,  is  equal  to  the  two  interior  and  opposite  (32.1)  and  also 
equal  angles  DBC,  DCB,  therefore,  BDA  is  double  of  DCB,  that  is  ACB ; 
but,  by  construction,  the  angle  BAC  is  double  of  ACB,  therefore  BAG 
is  equal  to  BDA  (6  ax) ;  and  because  the  angle  BAC  is  equal  to  the 
angle  BDA,  the  side  BD  is  equal  to  the  side  BA  (5.1);  wherefore 
the  circle  ADE  described  from  the  centre  B,  at  the  distance  BA  passes 
through  D,  the  extremity  of  BD,  or  D  is  the  point  of  intersection 
of  the  circle  AD^  and  the  line  BD ;  but  it  has  been  already  shewn 
that  D  is  the  point  of  intersection  of  BD  and  AC,  consequently  the 
circle  ADE  intersects,  in  the  point  D,  the  line  AC ;  therefore  the  circle 
ADE,  and  the  straight  lines  AC  and  BD  intersect  in  one  conmion  point 
D.     Q.  E.  D. 

Proposition  2nd,  Problem. 
To  draw  the  base  of  a  triangle,  so  that,  of  the  interior  angles  at  the 
base,  one  shall  be  double  of  the  other,  the  vertical  angle  of  the  triangle 
being  a  given  rectilineal  angle  greater  than  half  a  right  angle. 
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Let  ABC  (fig.  2)  be  any  given  rectilineal  angle  greater  than  half  aright 
angle.  Having  placed  it  for  the  vertical  angle  of  the  triangle  ABG, 
it  is  required  to  draw  the  base  AG,  so  that  of  the  interior  angles  it 
shall  make  with  BA  and  BC>  at  the  base  of  the  triangle  ABG,  ib&  one 
shall  be  doable  of  the  other. 

From  the  centre  B  at  any  distance  BA  describe  the  circle  ADE  ; 
again,  from  the  centre  B  at  twice  the  distance  BA  describe  the  arch  of  a 
circle  FH,  cutting  BC,  in  F ;  also  from  the  centre  A  at  three  times  the 
distance  BA,  mark  the  point  C  in  the  line  BC  ;  divide  the  segment  FC 
into  three  equal  parts  (9.6) ;  make  FG  equal  to  one-third  patt  of  FC 
(3.1) ;  through  Gdraw  GH  at  right  angles  to  BC  (11.1),  meeting  the 
arch  FH  in  the  point  H ;  join  BH  and  GA ;  the  line  GA  is  so  drawn 
that  BAG,  one  of  the  angles  at  the  base  of  the  triangle  ABG,  is  double 
of  BGA,  the  other  angle  at  the  base. 

Because  the  two  straight  lines  BH  and  AG  and  the  circle  ADE  In- 
tersect in  D,  the  two  sides  BD,  BA  of  the  triangle  ABD,  being  radii 
of  the  circle  ADE,  are  equal  to  one  another  (ll.def.) ;  also  BH,  which 
is  equal  to  BF  (ll.def.)  and  double  of  BA  or  BD,  is  bisected  in  D; 
again,  because  BGH  is  a  right  angle  subtended  by  BH,  it  is  an  angle 
in  half  the  circle,  having  BH  for  its  diameter  and  DB  for  its  radius 
(31.3) ;  and  because  GD  joins  the  vertex  of  the  right  angle  BGH  and 
D,  the  point  of  bisection  of  the  diameter,  it  is  equal  to  DB  (ll.def.). 
Now  because  DG  is  equal  to  DB,  the  angle  DBG  is  equal  to  the  angle 
DGB  (5.1);  and  they  are  the  two  interior  and  opposite  angles  to  BDA, 
the  exterior  angle  of  the  triangle  BDG.  therefore  BDA  is  equal  to 
them  both  (32.1),  and  double  of  either  of  them,  that  is,  it  is  double  of 
DGB ;  but  the  angle  BAD  is  equal  to  the  angle  BDA,  because  BD  ia 
equal  to  BA  (5.1),  therefore  BAD,  that  is  BAG,is  double  of  DGB,  that 
is,  AGB.  Wherefore  the  base  AG  is  drawn  so  that  the  angle  BAG,  one 
of  the  angles  at  the  base  of  the  triangle  ABG,  is  double  of  BGA,  the 
other  angle  at  the  base.    Which  was  required  to  be  done. 

Note. — ^The  truth  of  the  above  demonstration  rests  upon  the  straight 
lines  BH  and  AG  and  the  cirde  ADE  having  one  common  intersection; 
but  as  the  circle  and  any  two  right  lines  have  not  of  necessity  one 
commcm  intersection,  it  may  perhaps  be  objected  to,  on  the  ground, 
that  though  it  states  the  fact,  it  does  not  prove  the  intersection  of  the 
circle  ADE  and  the  right  lines  BH  and  AG  in  the  common  pomt  D. 
To  remove  that  objection,  the  following  demonstration  is  g^ven. 

The  construction  being  the  same  as  above,  instead  of  joining  GA. 
proceed  thus  :— jom  BH,and  let  BH  cut  the  drcle  ADE  in  the  point  D; 
join  GD  And  DA;  AD,  DG  are  in  the  same  straight  line,  andAQ^tfae 
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base  of  the  triangle  ABG,  is  so  drawn  that  BAG  one  of  the  angles  at 
the  base  is  double  of  BOA  the  other  angle  at  the  base. 

AD  and  DO  are  in  the  same  straight  line  ;  for  through  D  draw  DK, 
making  the  angles  KDA,  KDG  equal  to  one  another  (9.1)  ;  take  any 
point  L  in  the  line  KD,  and  from  the  centre  L  at  the  distance  LD 
describe  the  circle  DNMK ;  if  necessary,  produce  DB  to  meet  the  circle 
DNMK  in  M ;  join  MK ;  and  make  the  angle  MND  in  the  segment 
DNM  of  the  drcle  DNMK.  Now  the  angles  KDG,  KDA  are  either 
together,  equal  to,  or  greater,  or  less  than  two  right  angles  ;  if  gpreater, 
then  KDG  is  greater  than  a  right  angle,  and  GD  being  produced  in 
the  direction  of  D,  will  fall  within  the  circle  DNMK  on  the  opposite 
nde  of  KD  from  DG  (Cor.  16.3),  which  it  does  not,  therefore  KDG  is 
not  greater  than  a  right  angle :  neither  is  it  less  than  a  right  angle,  for 
then  DG  would  fall  within  the  circle  DNMK  (16.3).  which  it  does  not; 
therefore  KDG  must  be  a  right  angle :  and  because  at  the  point  D  the 
extremity  of  the  diameter  DK,  DG  makes  a  right  angle  with  DK, 
therefore  GD  touches  the  circle  DNMK  (Cor.  16.3),  and  because  DM, 
drawn  firom  the  point  of  contact  D,  cuts  the  circle  DNMK,  the  angle 
MDG  is  equal  to  the  angle  DNM  in  the  alternate  segment  MND 
(32.3).  Again,  because  the  angle  KDA  is  equal  to  the  angle  KDG,  it 
is  a  right  angle,  and  also  touches  the  circle  KMND  (Cor.  16.3)  ;  and 
because  DM,  drawn  from  the  point  of  contact  D,  cuts  the  circle  DNMK, 
the  angle  MDA  is  equal  to  the  angle  MKD  (32.3);  and  because 
KDNM  is  a  quadrilateral  figure,  described  in  a  circle,  the  opposite 
angles  MKD,  DNM  are  equal  to  two  right  angles  (22.3),  therefore 
the  angles  MDG,  MDA,  being  equal  to  the  angles  DNM,  MKD  are 
also  equal  to  two  right  angles  ;  and  since  at  the  point  D,  in  the  straight 
lineMD  or  BD,  the  two  straight  lines  DA,  DG,  upon  the  opposite  sides 
of  MD,  make  the  adjacent  angles  MDA,  MDG,  equal  to  two  right 
angles.  AD  is  in  the  same  straight  line  with  DG  (14.1)  :  and  the  figure 
AGB  being  contained  by  three  straight  lines,  is  therefore  a  rectilineal 
triangle  (16  def.)  Now  BD  is  equal  to  BA,  being  radii  of  the  same 
cirde  ADE  (11  def.),  and  because  BH  is  a  radius  of  the  circle  of  which 
FH  is  an  arch,  it  is  equal  to  BF  and  double  of  BA  or  BD,  and  bisected 
in  D  by  the  cil'de  ADE ;  also  because  BGH  is  a  right  angle,  subtended 
by  BH,  it  is  an  angle  in  half  the  circle,  having  BH  for  its  diameter  and 
DB  for  its  radius  (31.3);  and  because  GD  joins  the  yertex  of  the 
right  angle  BGH  and  D,  the  point  of  bisection  of  the  diameter,  it  is 
equal  to  DB  (1 1  def.)  Now,  because  DG  is  equal  to  DB,  the  angle 
DBG  is  equal  to  the  angle  DGB  (5.1),  and  they  are  the  two  interior 
and  opposite  angles  to  BDA,  the  exterior  angle  of  the  triangle  BDG, 
therefore  BDA  is  equal  to  them  both  (32.1),  and  double  of  either  of 
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them,  that  u,  is  donble  of  DGB  ;  but  the  angle  BAD  u  equal  to  the 
angle  BDA»  because  BD  is  equal  to  BA  (5.1),  therefore  BAD,  that  is 
BAG,  is  double  of  DGB,  that  is,  AGB.  Wherefore  the  base  AG  is  drawn 
so  that  the  angle  BAG,  one  of  the  angles  at  the  base  of  the  triangle 
ABG,  is  double  of  BG A,  the  other  angle  at  the  base.  Which  was  re- 
quired to  be  done. 

Proposition  Srd,  Problem. 
To  divide  any  given  rectilineal  angle  into  three  equal  angles. 
Let  ABC  be  any  given  rectilineal  angle,  it  is  required  to  divide  it 
into  three  equal  angles. 

Consider  whether  the  given  angle  is  greater  or  less  than  three  half 
right  angles.  First,  let  the  angle  ABC  be  less  than  three  half  right  an- 
gles. Take  any  point  D  in  AB,  and  through  D  draw  D£,  parallel  to  BC 
(31.1)  ;  then  tlie  angle  BD£  is  the  angle  to  be  placed  as  the  vertical 
angle  of  the  triangle  BDL ;  which  having  obtained,  draw  the  line  BL 
in  the  same  manner  as  was  done  in  the  diagram  for  the  foregoing  pro- 
position No.  2 ;  and  bisect  the  angle  ABL  by  the  straight  line  BO 
(9.1).  The  straight  lines  BL  and  BO  divide  the  angle  ABC  into  three 
equal  angles. 

Because  D£  is  parallel  to  BC,  and  LB  fedls  upon  them,  the  angle 
DLB  is  equal  to  the  angle  LBC  (29.1)  ;  and  because  the  angle  DBL  is 
double  of  the  angle  DLB,  as  demonstrated  in  the  2nd  proposition  above 
written ;  therefore  the  angle  DBL  is  double  of  the  angle  LBC ;  abo 
because  the  angle  DBL  is  bisected  by  the  straight  line  BO,  the  tiuree 
angles  DBO,  OBL,  LBC  are  equal  to  one  another. 

Secondly.  But  if  the  given  angle  ABC  be  greater  than  three  half 
right  angles,  bisect  it  by  the  straight  line  BN  (9.1) ;  and  take  any 
pomt  D  in  AB,  and  through  D  draw  D£,  parallel  to  BN  (31.1).  Hav- 
ing  thus  got  the  vertical  angle  for  the  triangle  BDL,  viz.  BDE,  draw 
the  line  BL,  as  was  done  in  the  diagram  for  the  foregoing  proposition 
No.  2  ;  and  bisect  the  angle  LBC  by  the  straight  line  BO  (9.1)  ;  the 
straight  lines  BL  and  BO  divide  the  given  angle  ABC  into  three  equal 
angles. 

As  before,  because  the  angle  DBL  is  double  of  the  angle  LBN,  it  is 
two  thirds  of  the  angle  DBN ;  but  because  the  angle  DBN  is  one-half  of 
the  angle  ABC,  and  that  two-thirds  of  the  half  is  one-third  of  any  given 
whole,  therefore  DBL  is  one-third,  and  the  remaining  angle  LBC  is 
two-thir^  of  the  whole  angle  ABC ;  and  because  the  angle  LBC  b 
bisected  by  the  straight  line  BO,  the  three  angles  ABL,  LBO,  OBC 
are  equal  to  one  another.  Wherefore  the  given  angle  ABC  is  divided 
into  three  equal  angles  by  the  straight  lines  BL  and  BO.  WMch  was 
required  to  be  done* 
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rV. — Short  Description  of  the  Mines  of  Precious  Stones,  in  the  District 
of  Kyat'pyen,  in  the  Kingdom  of  Ava, 

[Translated  from  the  orifinal  of  Pb^as  Giusbppb  d'Amato.]       ^ 

The  territory  of  Kyat-pyen*  (written  Chia-ppihi  by  d'Amato)  it 
ntuated  to  the  east,  and  a  little  to  the  sonth  of  the  town  of  Mon-lhd, 
(which  latter  place  is  by  observation  in  latitude  22*  IG'  North,)  dis- 
tant 30  or  40  Barman  leagues,  each  leagae  being  1000  taa,  of  seven 
eobits  the  taaf ;  say  70  miles.  It  is  surrounded  by  nine  mountains. 
The  soil  is  uneven  and  full  of  marshes,  which  form  seventeen  smaU  lakea» 
each  haviDg  a  particular  name.  It  is  this  soil  which  is  so  rich  in  mine« 
ral  treasures.  It  should  be  noticed,  however,  that  the  ground  which 
remains  dry  is  that  alone  which  is  mined,  or  perforated  with  the  wells 
whence  the  precious  stones  are  extracted.  The  mineral  district  is  divided 
into  50  or  60  parts,  which,  beside  the  general  name  of  "  mine,"  have 
each  a  distinct  appellation. 

The  miners,  who  work  at  the  spot,  dig  square  wells,  to  the  depth  of 
15  or  20  cubits,  and  to  prevent  the  wells  from  falling  in,  they  prop 
them  with  perpendicular  piles,  four  or  three  on  each  side  of  the  square, 
according  to  the  dimensions  of  the  shaft,  supported  by  cross  pieces  be- 
tween the  opposite  piles. 

When  die  whole  is  secure,  the  miner  descends,  and  with  his  hands 
extracts  the  loose  soil,  digging  in  a  horizontal  direction.  The  gravdly 
ore  is  brought  to  the  surface  in  a  ratan  basket  raised  by  a  cord,  as  water 
from  a  well.  From  this  mass  aU  the  precious  stones  and  any  other  mine- 
rals possessing  value  are  picked  out,  and  washed  in  the  brooks  descend- 
ing frx>m  the  neighbouring  hills. 

Besides  the  r^^ular  duty  which  the  miners  pay  to*  the  Prince,  in  kind* 
they  are  obliged  to  give  up  to  him  gratuitously  all  jewels  of  more  than 
a  certain  size  or  of  extraordinary  value.  Of  this  wort  was  the  tomallina 
(tourmaline  ?)  presented  by  the  Burman  monarch  to  Colonel  Symes. 
It  was  originally  purchased  clandestinely  by  the  Chinese  on  the  spot; 
Ihe  Burmese  court,  being  apprized  of  the  circumstance,  instituted  a 
strict  search  for  the  jewel,  and  the  sellers,  to  hush  xxp  the  afiair,  were 
obliged  to  buy  it  back  at  double  price,  and  present  it  to  the  king. 

*  The  Kfttt-p^en  monntaliis  are  doubtless  the  Cq^elan  moimtaiiis  mentioned  as 
the  kMaJity  of  the  ruby,  in  Phillip's  Mineralogy^*'  60  miles  from  Pegtie,  •  city  in 
Ceyhm:*  Though  it  mi^t  wefl  have  puxxled  a  geographer  to  identify  them  without 
the  doe  of  their  mineral  riches. 

t  Estimatuig  the  cubit  at  \i  ftet,  the  league  will  be  10,500  feet,  or  nearly  two 
■kSlcf  |— about  an  Indian  ilo«. 
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Yon*  may  ask  me,  to  what  distance  the  miners  carry  their  excavations  ? 
I  reply,  that  ordinarily  they  continue  perforating  laterally,  until  the 
workmen  from  different  mines  meet  one  another.  I  asked  the  man  who 
gave  me  this  information,  whether  this  did  not  endanger  the  fialling  in 
of  the  vaults,  and  consequent  destruction  of  the  workmen  ?  hut  he  re- 
plied, that  there  were  very  few  instances  of  such  accidents.  Sometimes 
the  miners  are  forced  to  ahandon  a  level  before  working  to  day-light,  by 
the  oozing  in  of  water,  which  floods  the  lower  parts  of  the  works. 

The  precious  stones  found  in  the  mines  of  Kyat-pyen,  generally  speak- 
ing, are  rubies,  sapphires,  topazes,  and  other  crystals  of  the  same  fiunily, 
(the  precious  corundum,)  Emeralds  are  very  rare,  and  of  an  inferior  sort 
and  value.  They  sometimes  find,  I  am  told,  a  species  of  diamond,  but 
of  bad  qualitjrf. 

The  Chinese  and  Tartar  merchants  come  yearly  to  Kyat-pyen,  to  pur- 
chase precious  stones  and  other  minerals.  They  generally  barter  for 
them  carpets,  coloured  cloths,  cloves,  nutmegs  and  other  drugs.  Hie 
natives  of  the  country  also  pay  yearly  vbits  to  the  royal  city  of  Ava,  to 
seU  the  rough  stones.  I  have  avoided  repeating  any  of  the  fabulous 
stories  told  by  the  Bnrmans  of  the  origin  of  the  jewels  at  Kyti-pyen, 

There  is  another  locality,  a  little  to  the  north  of  this  place,  called  Moo- 
hop,  in  which  also  abundant  mines  of  the  same  precious  gems  occur. 

Note. — ^While  I  am  writing  this  brief  notice,  an  anecdote  is  related  to 
me  by  a  person  of  the  highest  credit,  regarding  the  discovery  of  two 
stones,  or,  to  express  myself  better,  of  two  masses  (am<»)  of  rubies  of  an 
extraordinary  size,  at  Kyat-pyen,  One  weighed  80  biche»l,  Burmese 
weight,  equivalent  to  more  than  80  lbs. !  the  second  was  of  tiie  same 
size  as  that  given  to  Colonel  Symes.  When  the  people  were  about  to 
convey  them  to  the  capital  to  present  them  to  the  king,  a  party  of  bqj^ 
dits  attacked  Kyat-pyen  for  the  second  time,  and  set  the  whole  town  on 
fire.  Of  the  two  jewels,  the  brigands  only  succeeded  in  carrying  off 
the  smaUer  one ;  but  the  larger  one  was  injured  by  the  flames  :  die  cen- 
tre of  the  stone,  still  in  good  order,  was  brought  to  the  king.  I  learned 
this  from  a  Christian  soldier  of  my  village  of  Mon-lhd,  .who  was  on  guard 
at  the  palace  when  the  bearer  of  the  gem  arrived  there. 

*  The  letter  seems  to  hare  been  intended  for  some  scientific  friend  in  Italy. 

t  Probably  the  iurmati  or  transparent  zircon,  which  is  sold  as  an  inferior  dia- 
mond in  Ceylon.  [Vide  vol.  i.  page  35/.] 

I  The  P^  d' Amato's  biche  Is  the  bme  of  Mendes  Pinto,  and  die  old  traTeUers, 
and  the  biawa  or  vif  of  Natires  of  India.  The  Bnrmese  word  is  Peik-tka^  which 
^  equivalent  to  3i  lbs.,  and  to  «  weight  on  the  Cosst  of  Coromandel  called  m.  fi. 
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V. — Note  on  Saline  Deposits  in  Hydrabad,    By  Assistant  Surgeon^ 
J.  Malcolmson,  Madras  European  Regiment,  vj^,)- 

From  the  interest  which  these  possess,  and  the  discussions  they 
have  excited,  without  any  precise  information  as  to  their  geological 
pontion,  I  helieve  the  following  notice  will  be  interesting. 

The  sununits  of  most  of  the  detached  hills  and  minor  ranges  north 
of  Cuddtgfah  are  composed  of  a  sand-stone,  stratified  in  a  perfectly  hori- 
iimtal  manner.  It  is  often  white,  and  the  grains  are  large ;  but  towards 
Dr^tty,  where  it  meets  the  granite,  it  is  very  coippact  and  white,  and  it 
is  a  good  deal  inclined  to  the  east.  The  red  soil  of  the  district  is  loaded 
with  salt,  which  is  manufactured  by  the  natives,  principally  for  their 
cattle;  but  as  it  is  prohibited  by  the  Govermnent  on  account  of  the  reve- 
nue from  the  salt  monopoly,  it  is  seldom  extensively  worked  in  the 
districts  I  visited.  The  range  of  hills  through  which  the  Benar  river 
passes  at  the  ancient  fortress  of  Gundicottah  is  formed  of  this  sandstone ; 
but  inclined  towards  the  east  at  a  slight  angle,  and  by  no  means  regu- 
larly. This  is  separated  by  a  narrow  valley  from  hills  exhibiting  the 
horizontal  strata  on  their  caps,  and  the  remains  of  these  could  be  clearly 
traced  on  insulated  conical  hillodcs,  and  had  all  belonged  to  one  vast 
sheet.  Below  the  sandstone  caps,  a  clay  slate,  easily  broken  down,  is 
found,  and  the  lower  strata  over  the  country  is  a  stratified  blue  limestone. 
In  the  slope  of  the  hill  of  Gundicottah  are  springs  of  very  pure  water 
very  profuse,  and  forming  small  rivulets,  tumbling  over  tiie  rocks  in 
fine  cascades,  but  evidently  deriving  their  source  ^om  no  great  distance, 
as  in  a  day  or  two  after  the  rain  we  had,  the  streams  were  much  dimi- 
nished where  they  emerged  from  between  the  strata.  The  Benar  and 
these  streams  have  formed  dififs  round  the  fortress  of  200  or  300  feet, 
all  of  sandstone,  but  at  the  very  bottom,  a  deep  ravine.  I  found  one 
or  two  clay  slate  strata  of  about  an  inch  thick  interposed;  and  a 
few  miles  below,  the  blue  limestone  appeared  in  the  bed  of  the  river. 
At  a  place  eight  or  ten  miles  lower,  the  same  rock  abounds  over 
the  plains,  and  in  the  town  is  a  salt  well  celebrated  from  its  use  in 
washing  cloths  of  fine  colors  manufactured  there,  and  to  the  fixing  of 
which  it  is  essential.  I  descended  the  well,  and  with  some  difficulty 
broke  off  specimens  of  the  rock,  which  was  deep  blue  slate-like  stone, 
as  if  the  day  were  passing  into  the  limestone,  and  between  the  thin 
abbs  were  layers  of  salt.  The  specimens  were  lost,  but  I  hope  to  pro- 
cure others.  The  salt  was  in  great  part  composed  of  muriates  of  soda 
•od  carbonate  of  soda,  but  they  were  not  examined.  Carbonate  of  soda 
effloresces  on  the  sur£sce  not  far  off«  and  this  on  being  melted  with 
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powdered  quartz  in  the  mannfBCtiire  of  bangles  affords*  attached  to  the 
glass,  a  hard  solid  pure  white  coat  of  muriate  of  soda,  f  of  an  inch 
tiiick.  Copious  springs  abound  in  the  blue  limestone,  and  those  I  saw 
^ere  sweet,  and  probably  flowed  from  the  neighbouring  sandstone.  In 
a  cavern  in  the  lime  opening  above  by  a  great  longitudinal  fissure,  like 
that  of  Duncombe  park,  after  a  rapid  descent  of  perhaps  30  or  40  yards, 
i  found  further  progress  stopt  by  a  stream  of  water  running  over  a 
quartz  sand.  When  the  water  was  low,  the  natives  told  me  they  could  go 
further,  but  at  that  time  it  reached  within  half  a  foot  of  the  roof  of  the 
contracted  extremity.  The  sand  was  probably  derived  from  the  ci^ 
of  the  adjoining  hill.  The  sides  were  rough,  with  stalagnite  exceed- 
ingly like  the  kankar  found  in  great  beds  lying  on  the  limestone. 
It  is  probable  that  the  stream  is  not  long  subterraneous,  as  numbers  of 
small  fish  approached  the  tordies.  The  natives  gave  them  a  name, 
but  I  regretted  I  could  not  catch  one  for  examination.  SuperstitiooB 
stories  led  me  to  examine  this,  and  other  likely  places  for  organic  re- 
-mains,  and  I  think  it  probable,  such  may  yet  be  found.  In  the  sand- 
stone are  the  celebrated  diamond  mines  of  BanganopUly,  Shafts 
being  sunk  through  the  rock,  till  they  reach  the  conglomerate  contain- 
ing the  numerous  species  of  minerals  which  experience  has  shewn  to  be 
associated  with  the  gem,  this  is  excavated  and  sent  out  of  the  mine 
to  be  broken  up  in  seardi  <^  the  diamond.  This  conglomerate  does 
not  occupy  a  complete  stratum,  but  generally  varies  in  thickness. 
The  sandstone  in  many  places  has  been  subjected  to  violoit  forces 
injecting,  between  its  layers,  a  reddish  iron-looking  sandy  rock,  whidi 
has  bent  the  thin  strata  above  and  below  out  of  its  place,  and  at  otiiers 
forced  a  way  through  the  numerous  vertical  divisions  of  the  stone,  and 
appears  to  have  flowed  in  a  semifluid  state  over  the  surface,  and  to 
have  carried  along  with  it  angular  fragments  of  the  rock,  which 
are  fixed  in  it  like  plums  in  a  cake.  In  one  or  two  instances, 
the  fragments  seemed  to  have  been  broken,  but  not  removed  fixHn 
their  original  situation ;  the  lines  kA  separation  being  filled  witii  the 
same  matter  that  flowed  out.  The  end  of  a  neighbouring  hill  is  covered 
with  round  stones,  several  feet  in  diameter,  hard,  black,  and  apptrentlj 
composed  of  trap,  and  called  in  the  language  of  the  country  "  black 
balls."  The  trap  rocks  are  not  known  to  exist  within  50  miles. 
Amongst  the  **  diamond  stones,"  as  they  are  called,  there  is  one  of  a 
jet  black,  and  very  hard,  suggesting  that  it  might  be  of  a  carbonaceous 
nature ;  and  the  appearances  of  the  action  of  fire  would  favour  an  hypo- 
thesis of  the  carbon  of  this  mineral  being  changed  by  that  action  into 
the  diamond.    This  is  a  mere  fancy,  but  it  seems  sufficient  to  direct 
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by  THiter,   of  hills,  such  as  Banganopilly.  The  blue  limestone  has  al8<i 
expencnccd  violent  changes,  forcing  the  strata  into  vertical  and  curioiudy 
contorted  shapes,  bat  in  general  it  is  little  disturbed.     I  did  not  find 
nor  h«ir  of  the  remains  of  sheUs,  although  I  looked  anxiously  for  them; 
but  there  were,  m  many  situations,   numerous  tubuUu-  perforations 
usuaUy  full  of  a  kankar  like  matter  mixed  with  iron,  and  very  subject 
»•  decay.    They  were  often  arranged  m  rows,  and  sometimes  lost  in 
the  stooe  gradually.     If  these  are  justiy  regarded  as  peculiar  to  lacus- 
trine  deposits,  the  absence  of  shells  is  singular  ;  but  at  Ellore,  I  have 
seen  the  trap  perforated  by  similar  shaped  calcedonies,  most  property 
compared  fo  tobacco-pipe  stalks.    These  rocks  abound  with  curious 
Biinerals  and  phenomena,  but  these  are  the  principal  fects  I  obsored 
connected  with  the  question  of  the  relations  of  the  sandstone.     I 
met  with  a  blue  limestone  perforated  as  above,  in  the  Gtmioor  Circar, 
runmng  into  the  white  lithographic  marble  of  Manapiify,  on  the  Kist* 
nak,  and  probably  in  some  way  connected  with  the  diamond  deposits 
of  the  district.     The  identity  with  the   Hindiistan  sandstone  appears 
from  the  number  of  variegated  marks  and  of  grits  in  the  beds ;  from  its 
use  for  architectural  purposes,  in  being  horizontally  stratified ;  in  the 
strata  being  sometimes  unconformable ; — ^in  its  being  in  the  neighbour* 
hood  of  saline  deposits  of  the  same  kind,  and  in  both  containing  diamond 
mines  and  various  iron  ores; — in  its  passing  into  quartz  rock,  and  being 
interstratified  with  clay  skte,  though  rarely.  If  there  is  no  misprint,  it 
difiers  in  Ijring  on  instead  of  being  covered  hy  a  blue  limestone,  without 
fossils :  vide  Glkaninos.  vol.  iii.  p.  213. 

P.  S.  The  day  slate  is  sometimes  wanting,  and  the  sandstone  then 
lies  on  tiie  blue  limestone  as  at  Pushpagarry,  immediately  above  the 
Chiniir  diamond  mines ;  and  here  there  are  larger  grits  than  in  most 
(ytiieT  places,  and  small  veins  of  quartz.  Below  the  mines,  the  limestone 
is  mudi  contorted  and  dislocated.  The  limestone  is  not  one  of  the  dia- 
mond stones  of  the  miners,  although  it  abounds  with  the  gem  in  the 
beds  <^  Chindr.  Nor  is  there  any  trq)  rock  amongst  them,  although 
Werner  asserts  they  are  found  in  Orissa  at  the  foot  of  trap  mountains. 
The  subject  of  the  origin  of  the  "  terrems  de  trantpart/*  in  which 
tiiey  are  found,  is  demonstrated  by  the  assodated  stones  in  my  posses* 
non ;  but  it  appears  very  doubtful,  whether  they  are  of  diluvial  origin. 
as  asserted  by  Buddand,  using  the  word  as  opposed  to  alluvial.  See 
SeKquut,  page  220,  and  Brmtymart's  TroiU. 
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VI. — An  Experimental  Inquiry  into  the  Means  employed  bg  the  Natives  of 
Bengal  for  making  Ice.     By  T.  A.  Wise,  Esq.  M.  D.      ^ 
(Read  3rd  October,  1832.)  y^"  ^ 

A  large  quantity  of  ice  is  used  during  the  cold  season  in  Bengal,  for 
purposes  of  luxury,  which  is  supplied  by  natives  at  a  comparatively 
cheap  rate,  from  their  employing  a  process  by  which  they  can  make  a 
large  supply  at  a  moderate  expence.  As  very  imperfect  accounts  have 
hitherto  been  given  of  the  means  they  employ,  and  as  most  erroneous 
opinions  are  generally  received  regarding  the  causes  by  which  the  re- 
quired degree  of  cold  is  produced,  I  hope  a  short  account  of  the  princi- 
pal ice-manufactory  in  Bengal  will  not  be  considered  unworthy  the 
notice  of  the  Society. 

A  particular  field  in  the  neighbourhood  of  the  town  of  Hooghly  has 
been  many  years  in  requisition  as  the  place  for  making  ice,  and  is  said 
by  the  natives  to  be  the  only  one  in  this  part  of  the  country  in  which 
it  can  be  produced  in  any  considerable  quantity :  this  seems  the  more 
reasonable,  as  the  trials  to  make  ice  at  Serampore,  Calcutta,  &c.  may 
be  considered  to  have  failed  when  the  quantity  is  compared  with  that 
obtained  at  Hooghly.  This  peculiarity  may  be  owmg  to  the  elevation, 
exposure,  and  distance  of  the  latter  from  the  sea.  The  soil  of  the  field 
in  which  the  ice  is  made  is  a  black  loam  upon  a  substratum  of  sand;  it 
is  more  elevated  than  the  surrounding  country,  is  liable  to  partial  in- 
nndations  in  heavy  rains,  and  is  skirted  on  the  south,  east,  and  north 
by  trees,  and  on  the  western  and  northern  directions  has  an  open  plain 
for  some  extent. 

The  manufieu^turing  commences  towards  the  end  of  November,  and 
generally  continues  until  some  time  in  February.  These  periods  vary 
in  difierent  years,  owing  to  such  circumstances  as  the  quantity  of  water 
upon  the  ground  at  the  close  of  the  rains,  the  early  or  late  cold  season, 
its  length,  &c. 

The  best  months  for  making  ice  are  the  latter  part  of  December  and 
the  whole  of  January  ;  and  during  November  and  February,  there  are 
generally  only  a  few  nights  in  which  ice  is  made  in  any  quantity. 

The  natives  commence  their  preparations  for  making  ice  by  marking 
out  a  rectangular  piece  of  ground,  about  120  feet  long,  by  20  broad,  in 
an  easterly  and  westerly  direction,  from  which  the  soil  is  removed  to 
the  depth  of  two  feet.  This  hollow  is  smoothed  and  allowed  to  remain 
exposed  to  the  sun  for  some  time  to  dry,  when  rice  straw  in  small  sheaves 
is  laid  in  an  oblique  direction  in  the  excavation,  with  loose  straw  upon 
the  top,  to  the  depth  of  a  foot  and  a  half,  leaving  its  surfiu^  half  afoot 
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under  the  level  of  the  groimd.  Numerous  beds  of  this  kind  are  formed, 
with  a  narrow  path  between  them,  in  which  krge  earthen  water-jars  are 
tank  into  the  ground  for  the  purpose  of  haying  water  near,  to  fill  the 
shallow  unglazed  earthen  vessels  in  which  it  is  to  be  frozen.  These 
dishes  are  nine  inches  in  diameter  at  the  top,  diminishing  to  4^^  inches 
it  the  bottom,  lA  deep,  and  ^v  of  an  inch  in  thickness;  and  are  so 
porous  as  to  become  moist  throughout  when  water  is  put  into  them. 

During  the  day,  the  loose  straw  in  the  beds  above  the  sheaves  is  oc- 
casionally turned  up,  so  that  the  whole  may  be  kept  dry,  and  the  water- 
jars  between  the  beds  are  filled  with  soft  pure  water  from  the  neigh- 
bouring pools.  Towards  evening,  the  shallow  earthen  dishes  are  ar- 
ranged in  rows  upon  the  straw,  and,  by  means  of  small  earthen  pots  tied 
to  tbe  extremities  of  long  rods  of  bamboo,  each  is  filled  about  a  third 
with  water.  The  quantity,  however,  varies  according  to  the  ice  ex- 
pected ;  which  is  known  by  the  clearness  of  the  sky  and  steadiness  with 
whidi  the  wind  blows  from  the  N.  N.  W.  When  favourable,  about 
eight  ounces  of  water  is  put  into  each  dish,  and  when  less  is  expected, 
from  two  to  four  ounces  is  the  usual  quantity ;  but,  in  all  cases,  more 
water  is  put  into  the  dishes  nearest  the  western  end  of  the  beds,  as  the 
■an  first  falls  on  that  part,  and  the  ice  is  easier  removed  from  its  solu« 
tion  being  quicker.  There  are  about  4590  plates  in  each  of  the  beds 
lately  made,  and  if  we  allow  five  ounces  for  each  dish,  which  presents  a 
surfisoe  of  about  four  inches  square,  there  wiU  be  an  aggregate  of  239 
gtSkfDB,  and  a  surface  of  1530  square  feet  of  water  in  each  bed. 

In  the  cold  season,  when  the  temperature  of  the  air  at  the  ice-fields  is 
under  50^,  and  there  are  gentle  airs  from  the  northern  and  western  direc- 
tion, ice  forms  in  the  course  of  the  night  in  each  of  the  shallow  dishes. 
PcnoDB  are  stationed  to  observe  when  a  small  film  appears  upon  the 
water  in  the  dishes,  when  the  contents  of  several  are  mixed  together  and 
thrown  over  the  other  dishes.  This  operation  increases  the  congealing 
process.  A  state  of  cahnness  has  been  discovered  by  the  natives  to 
diminish  the  quantity  of  ice  produced ;  and  this  is  confirmed  by  the  fetct 
well  known  in  our  laboratories,  that  water  may  be  gradually  cooled  down 
many  degrees  below  the  freezing  point  without  congealing,  provided 
it  be  kept  perfectly  stilh  When  the  sky  is  quite  clear,  with  gentle 
steady  airs  from  the  N.  N.  W.  the  freezing  commences  before  or  about 
midnight,  and  continues  to  advance  until  morning,  when  the  thickest 
ice  in  formed*  I  have  seen  it  -f^ih  oi  an  inch  in  tiiickness,  and  in  a  few 
very  fiavooraUe  nights,   the  whole  of  the  water  is  sometimes  frozen ; 

*  FUireiiheit'i  thennometer  it  used  in  the  foUowiDg  essay  :  a  minute  hariog 
beea  allowed  for  each  esperiment. 

If 
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when  it  b  called  by  the  natives  solid  ice  (pokka  harrfj  ;  when  it  com* 
mences  to  congeal  between  two  or  three  o'clock  in  the  morning,  thinner 
ice  is  expected,  called  paperi ;  and  when  about  four  or  five  o'clock  in 
the  morning,  the  thinnest  is  obtained,  called  phtil  haraf.  The  freezing 
is  frequently  retarded  in  its  formation  during  the  night  by  the  wind 
rising  to  a  breeze  about  11  or  12  p.  u„ — by  clouds,  &c.  and  the  ice  in 
consequence  does  not  begin  to  form  until  towards  morning. 

In  the  most  favourable  nights,  the  dishes  are  generally  found  en« 
crusted  with  ice,  both  on  their  inner  and  outer  sides,  which  adheres  to 
the  rough  surfBU^  of  the  plate  with  such  a  degree  of  fimmess  as  to 
require  it  to  be  partially  dissolved  before  it  can  be  separated  from  the 
dish.  I  have  often  seen  the  natives  wait  until  the  sun  was  two  hours 
and  a  half  above  the  horizon,  before  they  could  remove  it. 

Seven  or  eight  persons,  generally  women,  are  allowed  for  each  bed, 
who  with  semicircular  blunt  knives  remove  the  ice  and  water  into 
earthen  vessels,  placed  near  them,  which  are  moved  along  as  they  pro- 
ceed in  their  work.  When  these  vesseb  are  full,  they  are  emptied  by 
men  employed  for  that  purpose,  into  conical-shaped  baskets  placed  upon 
the  jars  between  the  ice-beds  which  retain  the  ice,  and  allow  the  water 
to  flow  into  the  water-jars.  When  the  baskets  are  filled,  their  contents  are 
conveyed  to  temporary  ice  pits,  which  are  about  six  feet  deep,  by  four 
in  diameter,  and  are  lined  with  mats.  The  ice  is  covered  with  straw,  and 
allowed  to  remain  until  evening,  when  it  is  again  taken  out  and  placed 
in  large  pits.  These  consist  of  circular  holes  in  dry  situations  from  10 
to  12  feet  deep,  by  8  or  10  feet  in  diameter.  These  pits  are  well  lined 
with  mats,  and  when  nearly  filled,  some  more  straw  and  a  shed  of  the 
same  material  is  placed  over  the  ice.  These  non-conductors  of  caloric 
are  not  sufficient  to  prevent  the  influence  of  the  neighbouring  media, 
and  a  slow  solution  of  the  ice  is  the  consequence,  the  water  of  which 
is  conveyed  by  a  small  hole,  below  the  level  of  the  jnts,  to  a  well  near 
it,  from  thence  it  is  occasionally  removed. 

During  the  colder  months,  the  ice  is  conveyed  in  the  evening,  in  bags 
of  coarse  country  doth,  to  boats  in  which  it  is  put  in  bulk,  and  defended 
from  damp  and  heat,  and  is  sent  to  Calcutta  during  the  night,  the  dis« 
tanoe  being  about  40  miles ;  but,  as  the  wastage  is  very  considerable  at 
the  beginning  and  towards  the  end  of  the  season,  when  it  is  most  require 
and  bears  the  highest  price,  it  is  then  convejred  thither  in  baskets  lined 
with  straw  and  mats,  and  arrives  before  sun-rise. 

The  ice  which  is  not  immediately  required  remains  in  the  j^ts  whila 
the  ground  is  dry,  where  it  slowly  dissolves,  especially  along  its  sides ; 
but  as  soon  as  rain  falls  in  any  considerable  quantit  its  high  tempe- 
rature quiddy  dissolves  what  remains. 
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Repeated  trials  have  been  made  at  difiereDt  times  to  accomplish  the 
desirable  object  of  keeping  the  ice  daring  the  hot  season ;  but  so 
great  is  the  first  expense,  and  so  small  a  quantity  of  that  produced  yields 
any  retom,  that  hitherto  every  trial  has  proved  nnsuccessfdl,  and  has 
entailed  a  heavy  loss  on  the  speculator.  For  the  two  last  seasons,  ano- 
tiier  attempt  has  been  made  to  keep  ice,  but  although  every  precaution 
was  employed  to  guard  against  the  influence  of  the  surrounding  media« 
80  powerful  was  it  found  during  the  last  season,  when  the  trial  was  for 
the  first  time  properly  made,  that  the  experiment  proved  unfavourable, 
or  only  partially  succeeded.  The  ultimate  success  of  the  measure  must 
now  however  depend  in  a  great  measure  on  the  encouragement  it  re- 
ceives in  Calcutta,  through  which  the  best  hopes  may  be  held  out  of 
introducing  one  of  the  greatest  luxuries  in  a  tropical  climate  during  the 
hot-season. 

When  the  ice  bed  is  examined  after  a  fovourable  night,  the  straw  ex- 
posed between  the  plates  and  their  sides  is  found  covered  with  hoar- 
firoet»  and  near  the  water  on  the  inner  side  small  irregular  nodules  of 
ke  appear. 

When  the  night  has  been  very  favourable,  so  as  to  freeze  a  consider- 
able portion  of  the  water,  numerous  small  globules  of  air,  naturally 
oooilHned  with  water,  are  disengaged  during  the  freezing  process,  and 
are  found  swimming  upon  the  surface  of  the  water,  while  others  remain 
attadied  to  the  bottom  of  the  plate. 

The  separation  of  air  from  the  water  increases  as  the  congelation 
advances,  and  retards  its  progress  more  and  more,  as  the  proportion  of 
ice  is  g^reater,  until  nearly  all  the  water  is  congealed,  when  a  large  glo- 
bule of  air  is  left  at  the  lower  and  central  part  of  the  ice. 

By  expelling  the  air  naturally  contained  in  the  water,  by  boiling,  an 
increased  quantity  of  ice  is  produced,  but  the  expence  of  doing  so  is' 
too  great  to  admit  of  its  being  generally  employed.  On  an  evening  in 
the  cold  season,  I  boiled  some  water  for  a  short  time,  and  found  next 
morning  more  ice,  but  apparently  as  much  air  as  in  the  neighbouring 
dishes. 

When  tbt  wind  attains  a  southerly  or  easterly  direction,  no  ice  is 
formed,  from  its  not  being  sufficiently  dry,  not  even,  though  the  tem- 
perature of  the  air  be  lower  than  when  it  is  made  with  the  wind  from  a 
northern  or  western  point.  The  most  favourable  direction  of  wind  for 
making  ice  is  the  N.  N.  W.  diminishing  in  power  as  it  approaches  the 
north  and  west :  in  the  latter  case,  more  latitude  is  allowed  than  from 
tike  N.  N.  W.  to  the  north.  So  great  is  the  influence  of  the  direction  of 
tike  wind  on  the  ice,  that  when  it  sometimes  changes  in  the  course  of  a 
night  from  the  N.  N.  W.  to  a  leas  favourable  direction,  the  change  not 
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only  prevents  the  formation  (rf  more  ice,  but  dissolves  what  may  have 
been  formed.  On  such  occasions  a  mist  is  seen  hovering  over  the 
ice-beds,  from  the  moisture  upon  them,  and  the  quantity  of  humidity 
contained  in  the  wind.  A  mist  in  like  manner  forms  over  deep  tanks 
during  favourable  nights  for  making  ice. 

Another  important  circumstance  in  the  production  of  ice  is  the  degree 
of  wind.  When  it  approaches  a  breeze,  no  ice  is  formed.  This  is  ex- 
plained by  such  rapid  currents  of  air  indicating  a  considerable  difference 
of  temperature  between  the  situation  from  whence  it  passes,  thus  re- 
moving the  cold  air  before  any  accumulation  has  taken  place  in  the 
ice-beds.  It  is  for  these  reasons  that  the  thickest  ice  is  expected  when 
during  the  day  a  breeze  has  blown  from  the  N.  N.  W.  which  Uioroughly 
dries  the  ground,  and  towards  evening  and  during  the  night  diminishes 
to  gentle  airs,  which  steadily  proceed  from  the  same  quarter,  so  as  to 
allow  the  full  influence  of  radiation  and  the  unpressions  from  the  dear 

sky. 

The  ice  dishes  present  a  large  moist  external  surface  to  the  dry 
northerly  evening  air,  which  cools  the  water  on  them,  so  that,  when 
at  61*,  it  will  in  a  few  minutes  fall  to  56*,  or  even  lower.  But  the 
moisture  which  exudes  through  the  dish  is  quickly  frozen,  when  tiie 
evaporation  from  the  external  surfece  no  longer  continues  to  produce 
9iuch  effect. 

To  detect  the  influence  of  evaporation  in  producing  ice,  one  of  the 
dashes  was  placed  in  the  evening  upon  a  patch  of  grass,  five  feet  above 
the  level  of  the  ice-beds,  so  as  to  be  exposed  to  the  full  mfluence  of 
the  sky  and  the  cold  northerly  wind.  This  was  the  most  favourable 
situation  for  promoting  evaporation.  The  night  proved  a  favourable 
one  for  the  formation  of  ice,  and  in  the  morning  the  dishes  in  the  beds 
were  covered  with  it»  but  the  dish  upon  the  elevation  had  lost  weight 
during  the  night,  and  had  no  ice  upon  its  surface ;  the  water  soon  after 
sun-rise  was  at  46^,  on  another  morning  the  water  stood  at  50^.  TTiis 
experiment  was  varied  by  placing  a  brass  vessel  of  the  same  size  and 
form  as  the  common  plates  upon  a  sprinkling  of  straw  on  an  elevated 
piece  of  ground  near  the  ice-beds.  In  the  morning  it  was  found  about 
the  same  weighty  without  any  ice,  although  the  plates  on  the  beds  were 
covered  with  thick  ice.  On  the  same  morning  one  of  the  porous 
earthen  vessels  similarly  situated,  and  covered  on  its  under  side  with 
tinfoil,  presented  the  same  result. 

As  a  further  proof  of  the  cold  not  being  produced  by  evaporation, 
I  next  carefully  weighed  a  number  of  the  unglazed  dishes  in  the  even- 
ing and  again  in  the  morning,  when  I  found  that  they  had  gained  con- 
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aderable  weight,  which  was  owing  td  the  absorption  of  moisture  on 
tiie  surfiaoe  of  the  water  exceeding  the  loss  by  evaporation  from  the 
external  snr^Euse.  The  quantity  of  cold  water  which  is  sprinkled  over 
the  dishes  is  not  sufficiently  large  to  explain  the  great  increase  in  the 
weight  of  the  dishes,  which  I  found  was  about  the  same  when  no  water 
hftd  been  thrown  over  the  bed.  Glazed  vessels  of  different  colours 
were  placed  amongst  the  unglazed,  which  in  the  morning  were  found 
to  have  thicker  ice,  and  to  have  gained  more  weight  than  the  common 
dishes. 

In  eight  experiments  with  the  common  unglazed  ice-dishes,  the  aver- 
age gain  in  weight,  was  68.5  grains;  and  of  five  experiments  with 
smaller  black-glazed  slightly  porous  dishes,  this  average  was  110 
grains.  As  the  surrounding  media  must  have  a  great  influence  on  the 
formation  of  ice,  I  noted  their  different  temperatures.  The  air  at  the 
iee-fields  was  always  found  warmer  in  the  evening,  and  much  colder 
in  the  morning,  than  at  the  neighbouring  village  of  Bandel,  where  the 
ground  is  more  sheltered  by  trees,  from  the  direct  influence  of  the 
son's  rays.  The  average  of  a  number  of  experiments  in  favourable 
weather  for  making  ice,  g^ves^  at  Bandel,  70  degrees  in  the  evening; 
and  56  in  the  morning;  and  at  the  ice-fields  72*  in  the  evening, 
and  46**  in  the  morning. 

Tlie  temperature  of  the  diflerent  substances  in  the  neighbourhood,  or 

forming  part  of  the  ice-beds,  was  examined  a  little  before  sun-set  and 

soon  after  sun-rise :  on  a  clear  evening  and  favourable  morning,  they 

were  found  to  be  as  follows; — 

Mcming,  Evemm§* 

The  air  5  feet  above  the  ice-beds 42*  to  46»  72* 

Water  in  the  large  jars  between  the  ice-beds, 44  to  60  68 

Water  in  a.deep  tank  in  ice-fields, 57  77 

Groimd  in  the  neighbourhood,  immediately  under 

the  surface, 54  57 

Straw  in  the  ice-beds,  3  or  4  inches  imder  the  surfeu^,  42  to  46  4^ 
Ditto,  of  a  thatdied  hut  in  the  ice-fields,  obliquely 

exposed  to  the  sky, 44  61 

The  temperature  that  generally  prevails  on  nights  fitted  for  the 
manufacture  may  be  learned  from  the  following  table,  for  which  I  am 
chiefly  indebted  to  Mr.  Herklots,  Fiscal  of  Chinsurah. 
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Ah$lmetofaTahhrf'n  year$' OhsertfoiionB  cmth^  Temp9rttiur€ofik9AiraiCkm- 
wttrak  between  the  dawn  <^  day  and  eun^-rite,  during  the  eeaeon  ef  lee  manu- 
faeture,  6y  JIfr.  Herkloie,  Fiscal  ef  Ckineurak,  The  thermomteter  ai  the  Ice-fielde 
generally  etood  6  or  7  degrees  lower;  but  tMe  is  not  shewn,  except  in  the  last 
gear  from  Dr.  Wise's  Observations. 


-mnsr 


Mmii  temperatnre  of  the 
air  at  Chinsarah. 


1819-20. 


To 
1832.33. 


Dec  . . , 
Jan..... 
Feb.  . 
Dec  . . . 
Jan.... 
Feb.  7. 


54.6 
.49.9 
.56i) 
.523 
.51.4 

53. 


183139. 


1 


Nov.  6  to  20, 
December  8, 
9  to  23, 
January  3, 
4» 


iaM.95. 
1825-95. 

1826.27. 

1827-28. 

1828-29. 
1899-30. 
188941. 


5, 
6, 

i; 

12, 
13 
14, 
15, 
16. 
17, 
18, 
19, 
90, 
31. 


S3, 
24, 
26, 


February 


Nov.25to29,57.0 

Dec 66.4 

Jan.  1  to  21, 56.0 
Dec.  7  to  98. 64.6 
Jan.  2  to  19, 54.0 
Dec.l6to28,54.2 

Jan. 53.0 

Feb.  1  to  10,  55.0 

Dec 54.5 

Jan. 52.3 

Dec 554 

Jan 52.2 

Feb.  1  to  19, 55.0 
Dec.l8to81,56.1 

Jan 54.4 

Feb.  1  to  17, 54.8 
Dec.5to81,54.8 

Jan 53.5 

Feb.  no  ice. 

Jan.], 80.0 

3to30,....53.2 

f?^- :':>:*"  K*?   Ditto  ditto  of  an  average  amount,  fb),. 

Mar. to  6th,.  54.4   i>itto  ditto  very  abondaDtly,(V;, 


1.0 
56.0 
567 
51. 
49. 

? 

48.8 

49. 

52. 

53. 

5a 
5a 

66. 
53. 
53. 
49. 


KE. 

NNW. 
HW. 

WW. 

NW. 


January 


NNW. 

aw. 

NNW. 

NW. 
NNW. 
NNW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 


S6p 

ay. 

1, 
3, 
8, 


5^2  46 
51  49 

56, 47 

55'46 


March 


18. 
30, 

39, 

1, 

S, 

9,69 
11,56 
13,58 
14,56 


4,92 

.?:»57 


•W. 
8W. 

w. 
•w. 

8W. 
8W. 


NW. 
NW. 

N. 

SB. 


Nomber  of  daya  on  which  ice  was  fonned  intmaO 
qoantity  {al 


17 

7 
9 


Total  Ice-dayt  in  1831-83. .    97 

Jfoie.    In  liaa  of  the  more  copioas  table  giren  by  Dr.  Wiae,  we  have  condc—ed  kirn 

OWB  and  Bfr.  Herklot's  Obaervations  into  one  table,  which  m  fact  ihewa  all  that  bean 

vpoB  the  qoeation  of  Ice-making,  namely,  the  general  temperatnre  nnder  which  it  caa 

be  fonned,  and  the  prevailing  wind.— Ed. 

The  result  of  the  observations  of  last  season,  as  shewn  in  the  above 
table,  proves  that  it  is  not  by  the  temperature  alone  we  are  to  judge  of 
the  number  of  nights  in  which  ice  is  produced,  for,  owing  to  the  frequent 
and  heavy  falls  of  rain  and  the  number  of  cloudy  days  last  season,  there 
were  very  few  nights  in  which  ice  was  formed,  although  the  tempera- 
tnre IMi  for  an  unusual  number  of  mornings  at  the  degpree  required  for 
producing  it.  The  average  number  of  nights  in  one  season  in  which 
ice  forms  is  from  25  to  30 ;  of  these  there  are  about  18  favourable,  in 
which  the  air  is  cold»  the  thermometer  at  Bandel  under  54*^.  or,  at  the 
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ioe-fiddfi,  48*.  The  very  cold  nights  are  from  six  to  eight  in  one  season, 
or  in  which  the  thermometer  ia  helow  48^  at  Bandel,  or  in  the  ice-fielda, 
42*.  Tlie  careful  record  of  last  season  shews  there  were  27  nights  on 
which  ice  was  formed,  of  which  only  three  nights  were  very  favourable, 
seven  favourable,  and  17  less  so. 

As  the  influence  of  straw  in  producing  the  necessary  degree  of  cold 
must  be  considerable,  the  following  e]q>eriments  were  tried.  One  of  th« 
common  unglazed  dishes  was  placed  at  the  bottom  of  one  of  the  ice- 
beds,  with  a  very  small  quantity  of  straw  between  it  and  the  earth,  and 
another  dish  of  the  same  kind  was  placed  in  the  same  way  without  any 
straw  under  it.  Next  morning  I  found  ice  had  formed  upon  th^  water 
in  the  dish  which  was  put  upon  the  straw  in  the  ordinary  way,  but 
there  was  none  on  the  dish  which  had  been  placed  without,  nor  on 
another  at  the  bottom  of  the  ice>beds ;  the  water  in  the  dish  upon  the 
sprinkling  of  straw  being  at  50*,  and  the  other  upon  the  earth  at  S2\ 
Soon  after  sun-rise  on  the  same  morning,  the  water  in  an  ice  plate^ 
pat  upon  the  walk  between  the  ice  beds,  stood  at  46*,  and  in  the  large 
water  jar  between  the  beds  at  60.5*. 

As  a  further  proof  of  the  influence  of  straw  in  producing  the  degree 
of  cold  necessary  for  forming  ice,  a  register  thermometer  was  placed 
upon  the  straw  with  its  bulb  exposed  to  the  sky  near  the  side  of  one  of 
the  beds,  after  several  of  the  plates  had  been  removed,  when  it  was 
ifound  to  indicate  as  follows : — 
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This  table  presents  a  high  maximum  and  veiy  low  minimnn^  tempe- 
rature, which  is  to  be  explained  by  the  non-conducting  and  powerful 
radiating  property  of  the  straw,  &c.  and,  in  the  morning,  in  part  to  the 
production  of  hoar-frost. 

As  the  kind  of  dishes  employed  must  have  a  considerable  influence  on 
the  temperature  of  the  water  they  contain,  I  employed  the  following 
means  to  detect  the  influence  of  the  material  of  which  the  dishes  were 
formed.   A  morning  was  selected  when  the  wind  had  suddenly  changed 
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towards  daybreak  to  the  S.  W.  direction,  when  the  air  was  mild  and 
moist,  and  ice  had  formed  on  very  few  of  the  dishes  placed  npon  the 
straw.  Soon  after  smi-rise  a  mist  appeared  oyer  the  ice-beds.  The 
air  was  at  53. 5',  and  the  temperatare  of  the  straw  42*.  The  tempera- 
tare  of  the  water,  which  in  one  of  the  common  nnglazed  dishes  in  the 
evening  was  56*  ;  in  a  black  glazed  one  was  58* ;  in  a  white  glazed  one, 
59^ ;  in  the  morning  the  temperatare  of  the  water  in  one  of  the  common 
nnglazed  dishes,  with  a  fihn  of  ice  on  its  sarface,  was  at  34*,  in  the 
dish  next  it  withoat  ice  35*.  The  water  in  a  white  saacer  had  a  thin 
sheet  of  ice  upon  its  sarface  and  was  35*,  and  in  a  deep  white  cop, 
withoat  ice  39.5*,  in  a  black  glazed  cup  36*,  in  a  deep  one  of  the  same 
material  38^,  and  in  a  flat  glazed  plate  36*.  On  another  morning  of 
the  same  kind,  a  black  coloured  copper  vessel  had  no  ice,  while  a  white 
painted  brass  vessel  was  covered  with  it. 

The  influence  of  brass  dishes  in  conveying  away  the  heat  was  made 
evident  by  the  ice  being  thicker  than  on  the  other  dishes,  and  extend- 
ing from  the  under  edge  of  the  plate  of  ice  upon  the  surface  of  the 
water  for  some  distance  along  the  inner  surfeu^e  of  the  brass  dish. 
(February  2.)  The  ice  was  thick,  and  numerous  small  triangles  were 
found  a  little  to  one  side  of  its  centre,  which  were  not  completely  dosed 
at  their  apices,  and  around  this  central  point  the  ice  was  bulged  out  and 
thin,  and,  on  examining  its  under  surface,  numerous  crystals  were  found 
to  have  formed  at  the  raised  part  where  the  ice  was  thinner ;  from  whence 
they  shot  obliquely  towards  the  centre  of  the  water,  underneath  the 
upper  plate  of  ice,  where  a  small  aperture  was  situated. 

On  the  2nd  and  3rd  of  January,  (1832,)  there  was  only  a  thin  film 
of  slightly  irregular  ice  on  the  sarface  of  the  brass  dishes  without  any 
appearance  of  ice  upon  the  water,  in  most  of  the  plates,  which  with 
tiie  exposed  portions  of  straw,  grass,  &c.  were  moist.  The  water  in 
the  dishes  which  had  not  frozen  near  the  sides  of  the  beds,  stood  at 
from  32*  to  33*.  In  a  dish  put  upon  another  with  water  in  it  the  upper 
stood  at  32*,  and  the  under  at  33*.  From  these  experiments  the  water 

{   appears  to  be  influenced  by  its  depth,  exposure,  and  the  materials  and 

\  colour  of  the  dishes  employed  for  making  ice. 

In  Bengal  the  day  is  always  hot,  and  the  tendency  of  caloric  to  ar- 
rive at  a  state  of  equilibrium  would  soon  render  bodies  on  the  surface 
of  the  earth  of  the  same  temperature,  were  it  not  that  each  has  an  apti- 
tude to  receive  and  a  power  to  discharge  caloric,  which  is  influenced 
principally  by  the  nature  of  the  surface  of  the  body  and  its  temperature. 
The  degree  of  heat  will  vary  with  the  power  of  the  body,  which  may, 
however,  be  influenced  by  the  evaporation  from  it  by  winds  and  air 
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kc  ■%<!<!  by  contact  ^Bvitli  the  eaith  btooaimg  (qpeoificaHy  Ugliter  and  m* 
\mg  OB  the  atmosphere.  By  the  contiAual  operation  of  these  causes  an 
acoumolatioa  of  caloric  in  the  earth  is  jnrevented  daring  the  day,  and 
m  aoon  as  the  son  sets,  the  increase  of  heat  is  checked  and  the  nig^ 
is  generally  cool  under  a  clear  and  sparkling  firmament  even  daring 
the  hottest  season.  This  is  in  conseqaence  of  the  generality  of  bodies 
OB  the  fisce  of  the  earth  radiating  caloric  in  large  quantities,  especiaUy 
when  exposed  to  the  dear  sky,  as  they  receire  few  rays  from  the  neigh« 
houring  bodies  in  return  for  what  they  radiate  into  space.  So  power- 
ful are  these  causes  in  producing  a  great  degree  of  cold,  tiiat  in  very 
ivrourable  mornings  drops  of  dew  may  sometimes  be  found  congealed 
in  Bengal  upon  thatched  roofs,  and  upon  the  leaves  of  some  plants 
dnriag  the  cold  weather.  The  cooling  process  adyances  more  rapidly 
than  could  be  supposed  by  one  who  has  not  experienced  it  himself,  and 
prored  die  justness  of  his  feelings  by  the  aid  of  the  thermometer.  In 
the  open  plain  in  which  the  ice  is  made,  I  have  seen  the  temperature  of 
the  air  four  feet  above  the  ground  fidl  in  Ihe  time  the  sun  took  to  de* 
seend  the  two  last  degrees  before  its  setting  from  70.  5*  to  57*. 

Keoes  of  glass  and  tin  were  placed  under  the  coounon  dishes  in  the 
ke-beds :  in  the  morning  they  were  carefully  examined,  and  their  under 
surfoces  were  oovered  with  large  drops  of  moisture.  A  piece  of  glass 
ei^  inches  long  and  seven  broad  was  placed  on  the  evening  of  the 
94th  January,  18^,  under  an  ice  plate  among  the  other  dishes  upon 
the  straw  in  the  beds,  after  it  had  been  weighed;  next  morning, 
the  dish  was  found  to  have  gamed  120  grains  in  weight,  and,  as 
there  was  no  ice,  the  water  was  found  to  stand  at  34*.  A  dish  placed 
^Km  a  pkte  of  tin  similarly  situated  with  the  last,  gained  60  grains, 
and  the  water  stood  at  36*.  On  the  26th  January,  there  was  very 
little  ice  upon  the  plates,  and  a  jnece  of  glass  and  another  of  tin  of  the 
same  siaBe  as  the  last  were  placed  under  two  dishes  which  had  been  ac« 
curately  weighed.  In  the  morning  the  dish  upon  the  tin  had  very 
little  ice  i^on  its  surfisoe,  and  had  gained  70  grains ;  the  dish  upon  the 
^ass  had  no  ice  and  had  gained  160  grams, 

(17th  January,  1832.)  This  evening  the  following  varieties  of  dishes 
were  placed  among  the  common  dishes.  A  brass  dish  of  the  same 
shi^  and  size  as  the  common  unghtzed  dishes  weighed  the  same  even- 
ing and  morning.  On  another  morning  the  experiment  was  repeated 
with  the  same  result.  The  ice  however  was  thicker  and  more  equal 
throu^iout  on  the  brass  dishes  than  on  any  of  the  others ;  as  water 
\  boils  more  readily  in  metal,  so  it  freezes  more  readily — ^hence  little 
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appearance  of  cryatallization  was  observed,  and  near  die  centre  of  one  of 
the  plates  of  ice  a  small  triangular  opening  was  leffc.  The  ice  was 
sooner  detached  from  the  dish  by  the  heat  of  the  snn,  and  a  thin  rim  of 
ice  several  lines  in  breadth  was  found  descending  along  the  metal 
beyond  the  under  surfiEtce  of  the  ice. 

One  of  the  common  dishes,  lined  with  a  coating  of  gum-lac  on  the 
inside,  weighed  the  same  evening  and  morning : — another  coated  on 
the  outside  had  less  ice,  and  more  crystals,  and  lost  a  quarter  of  an  ounce 
by  weight ;  and  one  lined  with  tinfoil  on  the  inside  was  of  the  same 
weight  evening  and  morning. 

The  ice  on  these  dishes  was  thicker,  presented  fewer  crystals,  and 
had  less  air  in  the  interior  ;  more  especially  on  the  one  lined  with  lac 
on  its  inside.  The  brass  vessels  had  less  bubbles  than  the  common 
dishes,  probably  from  the  air  flying  off  as  it  was  detached  from  the 
water,  as  it  had  less  hold  on  the  smooth  surface ;  and  on  the  two  lined 
on  the  inside  the  ice  was  easily  detached  from  the  plates. 

The  application  of  these  results  to  the  explanation  of  the  manner  in 
which  ice  is  formed  in  Bengal  becomes  sufficiently  evident.  The  influ- 
ence of  the  soil  and  the  elevation  of  the  dry  groimd,  its  inland  situation 
and  free  exposure  to  the  sky,  and  the  quantity  of  dry  straw  presenting 
a  large  mass  of  a  bad  conductor  of  heat,  which  penetrates  but  a  short 
way  into  it  during  the  day* ; — and  as  soon  as  the  sun  descends  below 
the  horizon  this  large  and  powerfully  radiating  surface  is  brought  into 
action  upon  the  thin  porous  vessels, — ^themselves  powerful  radiators. 

The  night  air  descends  to  the  earth's  surfeu^e  by  the  removal  of  tiie 
heating  cause,  and  deposits  a  portion  of  its  moisture  upon  the  power- 
fully radiating  and  therefore  cold  surface  of  the  straw  and  the  large 
moist  surface  of  the  dishes.  The  cold  dry  north-west  breeze  of  the  day 
dries  the  ground,  and  declines  towards  the  night  into  moderate  airs, 
which  pass  slowly  over  the  dishes  and  prevent  the  accumulation  of 
caloric  on  their  surfietce  from  the  deposition  of  moisture. 

The  combined  influence  of  the  above  agents  seem  sufficiently  power- 
ful to  account  for  the  degree  of  cold  reqxured  for  forming  ice,  as  the 
above  experiments  appear  to  me  to  prove. 

*  I  have  strong  reasons  for  beliering  that  electricity  has  a  considerable  infloeiice 
on  the  formation  of  ice,  but  I  have  not  had  sufficient  opportunities  of  investigatmg 
this  important  point,  which  I  must  leave  to  form  the  subject  of  another  commuai- 
cation. 
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Vn. — Proceedings  of  the  Asiatic  Society. 

Wednesday  Evening,  90th  February,  1883. 

George  Swinton,  Esq.  in  the  Chair. 

After  the  Minutes  of  the  last  meeting  had  heen  read^  the  Sodety 
proceeded  to  hallot  for  Colonel  John  Briggs,  Dr.  J.  N.  Casanova,  and 
Rer.  John  Blacqueen  proposed  on  that  occasion,  who  were  unanimously 
dected  Members. 

Sir  Benjamin  Malkin,  Recorder  of  Penang,  proposed  by  Sir  £.  Ryan, 
seconded  by  Mr.  J.  Prinsep,  was  upon  the  fevorable  report  of  the  Committee 
of  Papers,  elected  an  Honorary  Member. 

The  Secretary  announced,  that  the  Committee  of  Papers  had,  upon  the 
aatlMMity  of  the  reeolution  at  the  last  meeting,  disposed  of  two  notes,  value 
Rupees  5,500,  for  the  liquidation  of  the  debts  standing  against  the  Society. 

The  Secretary  also  reported,  that  in  consequence  of  new  arrangements 
made  by  him  as  Editor  of  the  Journal  of  the  Aslatio  Sogutt,  he  trusted 
that  he  should  in  future  be  able  to  supply  that  work  gratis  to  the 
members  of  the  Society.  Bir.  W.  H.  Macnaghten  remarked  that  no 
notification  had  been  circulated  to  the  members  acquainting  them  with 
the  resolution  of  the  7th  March,  and  giving  them  the  opportunity  of  poe. 
flfSHinfi;  the  Journal  then  allowed  to  be  published  under  its  auspices ;  he 
thought  that  such  notice  should  be  issued  both  with  reference  to  the  former 
volume,  and  to  the  future  numbers ;  and  it  was  ordered  accordingly. 

The  Secretary  explained  to  the  meeting,  that  Mr.  Wilson,  previous  to  his 
departure,  had  rep<Mrted  to  Government  the  completion  of  Blr.  Csoma  de 
Kords'  Tibetan  Grammar  and  Dictionary,  and  had  offered  to  take  the 
manuscripts  to  En^^and  for  publication;  but  that  the  Honorable  the  Vice- 
President  in  Council,  being  of  opinion  that  the  works  might  more  appro- 
pristely  be  published  in  this  country,  under  Mr.  Csoma's  own  eye,  Mr. 
Wilsm  had  made  them  over  to  the  Society.  He  had  therefore  followed  up 
the  subject  by  a  second  application  to  Government  on  the  SOth  January,  to 
which  the  following  reply  had  just  been  received : 

To  Jamss  Painsep,  Esq.  Secretary  to  the  Asiatic  Society. 
Six» 
I  am  directed  to  acknowledge  the  receipt  of  your  letter,  dated  the  30th  ultimo. 
Importing  the  inability  of  the  Society  to  defray  any  part  of  the  ezpenae  which  will 
attend  the  publicadon  of  Mr.  Csoma  de  KOrOs'  works. 

2nd.  In  reply,  I  am  directed  to  acquaint  you,  with  reference  to  the  concluding 
paragraph  of  your  letter,  that  it  was  intended  by  Mr.  Swinton's  letter  to  Mr.  Wil- 
son under  date  the  *^7th  ultimo,  to  intimate  that  Government  would  take  upon  it- 
self the  expense  of  the  publication  of  Mr.  Csoma  de  KdrOs*  works,  and  I  am  now 
directed  to  acquaint  you»  that  the  Right  Honorable  the  Governor  General  in  Coun- 
cfl  will  be  happy  to  sanction  the  estimate  furnished  in  your  letter. 
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3rd.  It  is  olmonsly  desirable  that  the  work  shoald  have  the  benefit  of  the  learned 
author's  superintendence  during  its  progress  through  the  press,  and  His  Lordship 
in  Council  trusts,  that  it  may  be  entered  upon  immediately.  I  am  further  directed 
to  tender  to  yourself  the  acknowledgments  of  Govemnient  for  the  valuable  assist- 
ance yon  have  offered  on  your  own  part. 

I  have,  &c.  &c 

(Signed)         W.  H.  MAcNxOTiTBir, 

Ofg.  Chirf  8tcy,  to  Govemmmd. 
CouneU  Chamber,  I2tk  February,  1833. 

The  Secretary  stated  that  arrangements  had  accordingly  been  made  with 
the  Baptist  MissiQn  Press^  to  commence  upon  the  Tibetan  Grammar  and 
Dictionary  immediat^y. 

Read^  a  letter  fhmi  Mr.  W,  Twining^  Secretary  to  the  Medical  Society^ 
acknowledging  the  receipt  of  the  Ist  volume  ef  the  Journal  of  the  Asialio 
Society^  and  voL  xviL  of  the  Researches. 

LUftwyt 
The  fdlowing  books  were  presented : 

Srd  vd.  of  Fhra  InUca^  or  Description  of  Indian  Hants^  by  the  k€e 
ITm.  Roxburgh^  M.  D.  F.  R.  S.  &c  &a— «y  Osp^.  Jfm99  Bojibm^  m 
016  part  o/MfMel/and  brother,  EtRtors  of  the  work. 
Proceedings  of  the  Zoological  Society  for  1830,  SI,  and  S9— ^  the  Sodetjf^ 
The  following  works,— Jy  their  attth&r  Sir  J.  F.  W.  HerecheL 
On  the  Separation  of  Iron  from  other  Metals. 
Off  a  New  Method  of  Computing  OceuHations  of  the  Fixed  Stan. 
An  accotmt  of  Observations  made  with  a  twtnty-feet  ReflactiBg  "Mamipr  in 
the  years  1826-27-28-30,  on  the  Fftrallax  of  the  Fixed  9fM«. 
An  account  of  Determiaiag  the  Difference  of  Meridians. 
Herschel's  Mierometrical  Meastves. 
Ditto's  Account  of  the  Repetition  of  M.  Arago's  Ezperiments. 

Humboldt's  Fragmens  de  Geolegfie. — By  the  au^or. 

VaiUant's  Nimdanata  Imperatenun  Romanoram,  3  vols^  and 

Agostini  on  Medals,  1  voL-^  €.  It  Prineep,  Esq, 

Nos.  54,  55,  50  of  the  Jour,  of  the  Asiatic  Society  of  Paris. — By  the  Sodetg^ 

Meninski,  Thesaurus  Linguarum  Orientalium,  3  vols,  and 

Federici  Borromsei  Thesaurus^  lOSS,  vols.  4.— ly  Baboo  JUmcomal  Sem. 

A  complete  copy  of  the  Calcutta  Journal,  bound  in  quarto,— iy  Ae 
Secretary, 

Essai  sur  le  Madar  (Calotropus  Madarii),— «y  J.  N,  Caeancm,  Esq. 

A  copy  of  "  Vidvnnmoda  Tamnginee,"  by  Maha  Raja  Kalikiseen  JMUAir* 

A  copy  of  the  New  Testament  and  the  I'salms  of  Darid,  translated  into 
the  Malagasy  language,  at  the  Missionary  establishment  of  Tananariro,— « 
by  C.  Telfair,  Eeq.  Preeident  of  the  Nat.  Hiet.  Soc.  Mauritius. 

Meteorological  Registers  for  December,  1832,  and  January,  1833.*-^  A$ 
Surveyor  QeneroL 
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Read  a  letter  from  Mr.  G.  Swinton^  communicating  correspondence  be* 
tveen  Mr.  Robison^  Sec.  £d.  Roy.  Society^  and  several  pi^[>ermanu£EioturerBj 
on  the  subject  of  the  Nipal  Paper  Stuff. 

The  aqperiments  tried  by  the  paper  manufacturers  at  home  upon  the  dried  pulp 
of  the  Nipal  paper  stuff  made  up  into  bricks  (as  described  in  the  Journal,  Ist  rol. 
fagt  10,)  and  tent  home  by  Mr.  O.  Swinton  in  1831,  do  not  seem  to  have  been 
at  all  socoessAil.  The  specimens  furnished  by  Mr.  C.  Cowan  to  Mr.  Robison 
poaaeas  neither  the  softness  nor  toughness  of  the  paper  manufactured  in  the  valley 
itself,  according  to  the  methods  detailed  by  Mr.  Hodgson.  They  are  brittle  and 
stiff;  transparent,  as  if  impreg^nated  with  varnish,  and  fall  of  gritty  brown  spots. 
Hie  colour  of  the  specimen  marked  *'  strongly  bleached"  is  still  far  from  being  of 
a  good  white.  It  took  about  10  lbs.  of  strong  dry  chloride  of  lime,  and  two  lbs.  of 
sulphuric  acid,  to  bleach  90  lbs.  of  the  material,  being  four  or  five  times  as  much 
as  is  necesaary  with  ordinary  stuff,  and  the  texture  was  doubtless  injured  thereby. 
It  retained  the  water  very  obstinately  on  the  sieve,  and  shrank  remarkably  on  dry- 
ing. The  thin  sheets  made  in  Nipal  and  sent  home  in  1829,  by  Mr.  Swinton,  were 
on  the  contrary  exceedingly  tough,  flexible,  though  not  quite  white ;  they  more  re- 
sembled what  is  called  "  India  paper,"  and  took  the  minute  impression  of  a  bank 
note  plate  with  perfect  fidelity. 

Mr.  Charles  Cowan  mentions  in  his  notes  on  working-up  the  stuff,  tiiat  it  was 
fiDund  to  be  aa  tough  as  any  material  with  which  he  was  acquainted,  which  proves 
that  it  aanat  have  detmorated  since.  The  vahie  of  the  cakes  was  estimated  by  this 
aMhiifasf  rirat  jf6  to  8  per  loiv  or  if  fit  for  cartridge  paper,  at  nearly  double.  No 
hopea  were  entertained  of  turning  it  to  any  more  refined  purpose. 

Read  a  letter  from  the  same  Member  on  the  subject  of  the  Oarfan  or 
wood-oil  proctired  in  the  forests  of  the  Tenasserim  provinces,  a  large  quan. 
tity  o#  whidi  he  had  also  transmitted  to  the  Sec  of  the  Ed.  Roy.  Society,  to 
aeoertain  its  value  in  the  English  market. 

This  oil  is  hi  geacral  use  among  the  natives  here  for  mixing  with  colors,  and  is 
chieif  iasporlcd  from  ChittagODg,  but  it  would  appear  on  Mijor  Bumey's  authority 
to  ba  atiA  OMire  abnadantly  produced  in  the  Tavoy  district,  and  at  much  lesa  cost ; 
the  bazar  price  in  Calcutta  averaging  about  9  or  10  rupees  per  maund,  whereas  at 
Tavoy  it  may  be  procured  at  about  one-fourth  that  price.  Both  in  India  and  in 
F.ngland  it  has  been  found  to  be  a  good  substitute  for  linseed  oil,  for  outside  work, 
especially  in  light  colors,  being  worth  for  this  purpose  about  J^12  to  15  per  ton. 

Mr.  Dowie,  a  currier  of  Edinburgh,  read  a  paper  before  the  Ed.  Society  of  Arts, 
on  the  mode  of  applying  this  vegetable  oil  alone  or  mixed  with  tallow  to  the  pre- 
paration of  leather  for  shoes,  and  he  considers  it  as  far  preferable  to  fish  oil :  this 
^plication  is  quite  new,  and  at  Mr.  Swinton's  suggestions  some  similar  trials  hare 
since  been  made  in  Calcutta,  by  Mackenzie  and  Macfarlan,  with  success.  The 
leadier  absorbs  a  great  deal  of  the  oil,  and  the  specimens  presented  to  the  Society 
appear  to  be  very  soft  and  tough. 

Mafor  Bumey  describes  the  tree  whence  the  Oarjan  oil  is  extracted,  as  forming 
large  forests  in  Tavoy,  growing-  to  a  great  height  and  size ;  its  native  name  is  JTa- 
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niyen ;  the  flag-staff  at  Moulmein,  92  feet  high,  is  formed  of  a  single  Kmdyen  tree. 
Mr.  Maingy  axyt,  that  the  oil  is  much  improved  hy  boiling,  which  gives  it  drying 
properties  ;  he  has  often  used  it  for  boats,  and  has  found  it  excellent  in  preparing 
tarpauling.  The  inhabitants  of  Tavoy  and  Mergui  do  not  bum  earth-oil  like  other 
Burmese,  but  torches  made  of  this  wood-oil  and  touch  wood.  The  imports  into 
Calcutta  for  the  last  three  years  were  as  follows  : 

In    1829  30,  Bazar  maunds    759,    Average  price  7    8 

1830-31,  914,  6    4 

1831-32,  1708,  7    2 

Read  a  letter  from  Dr.  F.  W.  Malcolmson,  Mad.  Euro.  Reg.  Hyderabad^ 
announcing  that  he  had  fallen  in  with  a  box  of  Dr.  Voysey's  Geological  ^e- 
cimens^  which  he  should  forward  to  Calcutta  by  the  first  opportunity. 

"  Among  them  are  two  fossil  bones  (of  which  he  sends  drawings) — descriptions 
and  localities  may  be  found  in  Dr.  V.'s.  papers.  Pig.  1  is  part  of  one  of  the  long 
bones  of  a  mammiferous  animal  (probably  a  goat  or  deer)  j  its  fibrous  structure  is 
very  distinct,  and  presents  fine  yellow  veins  when  cut  and  polished :  internally  the 
remains  of  the  ridges  to  which  the  concellated  structure  was  attached  are  visible. 
Fig.  2  is  one  end  view  of  the  same  filled  with  a  reddish  earth,  common  near  some 
of  the  granite  rocks  in  the  neighbourhood,  and  it  is  filled  with  small  pieces  of  felspar. 
It  is  mineralized  with  the  carbonate  and  a  little  phosphate  of  lime.  All  the  other 
stones  appear  to  have  been  collected  in  this  district,  and  there  can  be  no  doubt  of 
the  locality  from  which  this  was  obtained." 

Dr.  Malcolmson  also  sends  the  drawing  of  a  chambered  univalve  fossil 
sheU^  in  a  white  limestone^  found  among  Dr.  Voysey's  collections. 

Read  a  letter  from  William  Onslow,  Esq.  C.  S.  dated  Futtehpoor,  eth 
December,  begging  the  Society's  acceptance  of  some  old  Roman  ooins  dug 
up  upon  his  father's  estate  in  England. 

The  sixty-one  coins  transmitted  consist  chiefly  of  the  rnnall  bran  of  Constantiiie, 
among  which  are  some  of  URBS  ROMA  and  URBS  CONSTANTINOPOUS :  also 
two  of  the  Antonines,  two  of  Domitian,  one  of  Tetricus ;  the  rest  are  in  so  decayed 
a  state  as  not  to  be  decypherable. 

Read  a  letter  from  Lieut  A.  Bumes,  dated  Bombay  26th  Jan.  annouiu 
dng  that  he  had  dispatched  for  the  Society  some  Bactrian  omns,  collected  in 
bis  reorat  journey  to  the  Oxus :  also  some  belemnites  and  other  fossil  slieOs 
from  the  deserts. 

Specimens  of  copper  ore  from  Nellore  were  presented  on  the  pari  of 
Mr.  Kerr. 

The  mines  appear  to  lie  to  the  northward  of  the  Pennar  river,  36*  N.  N.  W.  of 
Nellore  and  37°  W.  from  the  sea,  near  a  village  called  Oanypenia  in  Arrowamith's 
Map. 

The  copper  ore  prevails  over  a  considerable  tract  of  country — it  consists  of  ma- 
lachite, and  of  black  anhydrous  oxide  of  copper  with  red  and  yellow  ochre  imbed- 
ded in  micaceous  schist.  Mr.  Kerr  points  out  that  the  ore  differs  from  the  Eogltth 
coppers  essentially,  in  being  free  fiom  iron  pyrites  and  other  deteriorating  ingre- 
dients, as  lead,  antimony,  sulphur,  &c,  which  make  that  ore  difficult  to  puri^, 
whereas  the  Nellore  ore  becomes  quite  pure  by  simple  smelting.    The  specimen  of 


Digiti 


ized  by  Google 


1888.]  Asiatic  Society.  95 

redneed  metal  sent  with  the  ores  is  of  a  very  fine  color  and  highly  malleahle. 

Doctor  Tbompson,  20  years  ago,  analysed  the  ore  and  found  it  to  contain, 

carbonic  acid, 16.7 

black  oxide  copper, 60.75 

red  oxide  iron, 19.5 

silica  and  loss, 3.05 

100 

Poor  different  Tarieties  examined  by  the  Secretary  contained  from  13  to  47  per 
oent.  of  red  oxide  of  iron  and  silex.  The  appearance  of  the  ore  aeems  to  promise 
am]^  success  to  those  who  haye  engaged  in  the  working  of  these  mines. 

Specimeni  of  the  copper  ore  of  Nipal  were  presented  by  the  Resident 
Mr.  B.  H.  Hodgson. 

This  ore  is  a  sulphuret  of  copper,  mixed  with  a  large  proportion  of  fermginous 
snlphoret. 

A  stofXed  albatross^  presented  by  Mr.  J.  Kyd  on  the  part  of  Ci^tain 
Hemry  Hutchinson  of  the  Ship  Lord  Wm.  Bentinck. 

Some  fossil  bones  supposed  to  belong  to  the  Drenti  or  the  Dodo^  from  the 
Ida  of  Fraaee,  presented  by  C.  Telfair^  Esq. 

Also  a  qpedmen  of  the  silk  produced  from  the  Madagascar  worm^  by  the 
same  gentleman. 

This  silk  is  reported  by  competent  judges  in  Calcutta  to  be  "  well  reeled  in  the 
Italian  mediod — ^the  thread  is  harsh,  uneven,  and  gouty,  of  14  or  16  cocoons.  The 
specimen  appears  old  and  damaged." 

I^Mcimens  of  the  Setnctu  BqferUtokd  the  S.  Boutonn  (J.  Desj.)^  and  the 
sfiitffe  de  ri.  Maurice^  preserved  in  spirits ;  also  some  fossil  bones  of  the 
tmile  discovered  in  an  estate  at  Flacq^  in  the  Mauritius.  By  Mons. 
J.  Desjardins. 

A  letter  was  read  from  Monsieur  Desjardins,  Secretary  to  the  Mauritius 
Society,  presenting  to  the  Asiatic  Society^  manuscript  copies  of  24  notes, 
memotrSy  descriptions,  &c  composed  by  himself,  on  various  subjects  of  na- 
tural  history.  Several  of  them  have  been  published  in  the  scientific  jour, 
nals  of  Europe. 

The  first  two  papers  relate  to  the  organization  of  the  Society  for  the  study  of 
natural  history  in  the  island,  to  which  allusion  was  made  in  the  journal,  vol.  i.  157. 
There  are  also  the  rules  and  the  report  of  the  third  anniversary  meeting,  (we  have 
already  received  the  two  former  reports.)  Of  Monsieur  Desjardins*  contributions 
to  natoial  history,  the  following  list  will  give  the  most  flattering  proof. 

Sor  une  coolenvre  prise  vivante  a  Tile  Maurice,  1829. 

Dcacriptk>n  physique  del'Ile  d'Ambre,  1829. 

Ditto  de  la  Becasse  de  Maurice. 

Ditto  d*une  caveme  sitn^  k  la  riviere  du  rempart,  1829. 

Ditto  des  mammif^res  de  Tile  Maurice. 

Ditto  des  20  oiseaux  de  Madagascar. 

Sur  une  annelide  du  genre  ErpobdeUe,  f  Xcm.) 
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Sur  trob  espteei  de  Uzard  du  genre  acinqne, 

6ar  un  tandree  de  Bladagascar. 

Sur  troiB  esp^ces  d'echassiers  (grallm)  de  do. 

Sur  one  oouoou  pris  li  I'lle  de  France. 

Sur  quelques  poissons  de  la  cote  N.  O.  de  Sumatra  1831. 

Description  d'un  oiseau  (scolopax  totanuf  glottis) ,  1829,  &c  See, 
Literary. 
Mr.  Telfair  dso  trangmitted  by  the  same  opportunity  a  variety  of  maniu 
veript  essays  fay   Mr.  Baker  and  others^  connected  with  the  literature  of 
Madagascar,  besides  the  Missionary  publications  already  noticed, 

1.  Translation  of  the  fable  of  the  alligator  and  hedge^hog. 

2.  Ditto  of  a  song  concerning  the  dead. 

3.  On  the  ordeal  of  the  Tang^na. 

4.  Sur  les  nuOadies  epidemiques  de  Madagascar. 
Portions  of  some  of  these  papers  were  read. 

Meiolved,  that  the  last  pi^erbe  made  overto  the  Medical  Society,  and  that 
the  best  thanks  of  the  Society  be  given  to  the  President  and  SecreUry  ef 
the  Mauritius  Natural  History  Society. 

Thanks  were  also  voted  for  the  other  contribvtionB  of  the  evening. 


After  the  business  of  the  evening  was  concluded,  Mr.  W.  MACNAOomr 
begged  to  remind  the  meeting  that  this  might  be  the  last  ooeaBion.in  which 
they  would  enjoy  the  society  of  the  gentleman  who  nftw  ooenpied  the  chair, 
in  this  country— nay  perhaps  for  ever  1  He  had  seen  hie  friend  in  the  monu 
ing  overwhelmed  with  the  fetigues  of  j^eparation  for  embarkation  on  the 
morrow,  and  little  thought  it  possible  for  him  to  attend  to  other  tngn§n 
meats ;  but  his  ardent  zeal  for  the  cause  of  literature  and  aoienoe  had  ui^gad 
him  to  devote  the  very  last  moment  of  his  residence  in  this  land  to  the  hu 
■titution  with  which  he  had  been  cimnected  so  long.  For  the  afiectioii 
and  interest  thus  manifested  to  the  last,  the  gratitude  of  himself  aad 
of  his  brother  members  was  most  due, — and  for  the  modesty  which  had 
mariced  his  services  to  the  Society,  and  which  alone  had  prevented  his  riaing 
long  since  to  the  highest  dignity  it  could  bestow.  From  the  time  of  his 
quitting  college,  Mr.  Swinton  had  been  distinguished  as  an  Orientalist^  and 
his  unimpeachable  conduct  had  marked  him  as  one  of  the  brightest  onuu 
ments  of  the  Civil  Service.  Mr.  Swinton,  he  knew,  would  wish  him  to  spaxe 
such  eulogium  in  his  presence,  but  it  would  be  unjust  in  him  and  in  the 
Society  to  allow  their  associate  to  quit  them  without  testifying  their  anxious 
solicitude  for  his  safe  and  happy  return  to  his  native  land. 

Mr.  Swinton  returned  thanks  for  this  expression  of  feeling  on  the  part  ai 
his  associates,  which  he  attributed  rather  to  their  partiality  than  to  his  merits. 
He  had  alwajrs  felt  the  wannest  interest  in  the  Society,  and  had  aideavour- 
ed  to  contribute  to  its  success,  whenever  an  opportunity  occurred.  He  could 
but  now  for  the  last  time  tender  his  sincerest  wish  for  its  lasting  fame  and 
prosperity,  and  once  more  returning  his  best  thanks,  he  bade  them  larewdL 
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Vm. — Systematically  arranged  Catalogue  of  the  Mammalia  and  Birds 
belonging  to  the  Museum  of  the  Asiatic  Society,  Calcutta.  By  Dr.  W. 
Warlow. 

MAMMALIA. 
Ord.  Carnassiers. 
Fam.  Cheiroptera.  Gen.  Galeopithecos. 
Galeopitkeeut  mdgarU.    The  Colugo. 

Pam,  Insectirora.  Gen.  Sorex. 
SortM  ffiyantetu,  Geoff.    Indian  Shrew. 

Fam.  Camivora.  Trihe  Plantigrada.  Gen.  Ictides. 

letides  ater.  This  specimen  was  presented  to  the  Society  by  Col.  Farqnhar  under 
the  title  of  long-tailed  Bear  of  Malacca,  and  has  been  described  by  Sir  S.  Raffles 
aa  the  "  Benturong"  in  the  13th  yoI.  of  the  Transactions  of  the  Linncan  Society. 
Sir  Stamford  is  incorrect  in  his  enumeration  of  the  molar  teeth,  which  are  not 
six  on  each  side  in  both  jaws  ;  there  being  six  in  the  upper  and  only  five  in  the 
lower.  In  erery  other  particular  his  description  corresponds.  The  exact  num- 
ber of  teeth  in  Ictides  I  am  unacquainted  with.  Baron  Cuder's  account  would 
lead  me  to  the  supposition  that  there  are  six  in  each  jaw,  as  in  Procyon,  whilst 
I  find  in  the  Bulletin  Universel,  that  the  teeth  are  18  in  number  in  each  jaw, 
namely  six  incisors,  two  canines,  and  10  molars.  There  can  be  no  doubt  of  the 
identity  of  the  specimen  with  the  Ictides  ater  of  Frederick  Cuvier,  though  it 
may  be  necessary  to  separate  the  latter  from  the  species  with  which  it  has  been 
generically  connected. 

Tribe  Digitigrada.  Gen,  Lutra. 
Lutra  iMtr,  P.  Cuvier,  Indian  Otter. 

Gen.  Viverra. 
Vkferra  BengatensiM^  Hardw. 

Gen.  Felis. 
Fdis  kutoiy  Pearson. 
P^  emitu,  a  variety  of  the  compon  cat  ? 

Ord.  Marsupialia. 
Pam.  DasyuridiB.  Gen.  Thylacinus. 
Thylaeinut  etriatue.    Zebn  Thylacine.     Didelphis  cynocephalus,  Harris. 

Ord.   RODENTIA. 

Gen.  Rhizomys,  Gray. 
Bkizomye  Sumatrensia.  Bambu  Rat,  Raffles.   This  specimen  has  also  been  described 
by  Sir  S.  Raffles,  and  from  his  description,  Mr.  Gray  has  referred  it  to  his  new 
genus  Khizomys,  adding  however  a  note  of  interrogation  as  to  the  correctness  of 
tiie  location.    It  certainly  does  belong  to  the  genus,  but  it  would  be  very  desir- 
able that  a  specimen  should  be  sent  to  Mr.  Gray,  especially  as  it  is  by  no  means 
dear  that  it  may  not  be  identical  with  his  R,  CkinemU. 
Gen.  Hystrix,  Stibg.  Atherina. 
Athtrimaftueieulata,    Brush- tailed  Porcupine. 

Ord.  Edentata. 
Gen.  Manis. 
Mmis  peniadaetyU.    The  short-taUed  Pangolin. 
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Ord,  MONOTREM A. 

Gen.  Echidna. 
Echidna  Hystrix.  Porcupine  Echidna. 

Ord,  RUMINANTIA. 

Gen»  Moschus. 
Moschus  Javanicus,    The  Kautchil. 

Gen.  Bos. 

Bo9  Bufalu9. 1  Monstrous  specimens  of  the  Ox  and  Buffalo. 

—  Taurus.  J  ^         ^ 

Ord.  Cetacea. 

Gen.  Delphinorhychus. 
DelphinorhychuM  Gangeticus.    Indian  Dolphin. 

BIRDS. 
Ord.  II.  Incessores. 
Tribu8  1.  Fissirostres. 
I.  Fam.  Meropidae.  Gen.  Merops. 
Merops  viridit.    Indian  Bee- Eater. 

Gen.  Alcedo. 
Alcedo  Bengalensis.    Indian  Kingfisher. 

Gen.  Halcyon. 
Halcyon  Smymensis.    Smyrna  Kingfisher. 

Gen.  Dacelo. 
Daceh  gigantea.     Great  Brown  Kingfisher. 

Trilfua  2.  Dentirostrcs. 

I.  Fam.  Muscicapidse.  Gen.  Muscipeta. 
Muscipeta  ccerulea.    Azure  Fly-catcher. 

II.  Fam.  Laniadae  Subf.  Dicrurina.  Gen.  Dicmrus. 
Dicrurus  macrocercus. 

III.  Fam.  Merulida  Sul^.  Oriolina.  Gen.  Oriolus. 
Oriolus  Melanocephalus. 

IV^  Fam.  Sylviadae.  Gen.  Jora. 
Jora  Scapularis. 

Gen.  Accentor. 

Accentor  modularis  ? 

V.  Fam.  Pipridse.  Gen.  Parus. 
Parus  crietaiut.    Crested  Titmouse. 

Tribus  3.  Sub/.  Alaudina.  Gen.  Alauda. 
Alauda  crUtata.    Crested  Lark. 

Gen.  Emberiza. 
Emberiza  BengalensU. 

III.  Fam.  Covidae.  Su^.  Gen.  BariU. 
Barita  Dettructor. 

Tibicen. 

Subf.  Corvina.  Gen.  Pica. 
Pica  vagabunda.    The  Rufous  Crow. 

Su^.  Coraciana.  Gen.  Coracias. 
Coraeioi  BengalenHs.    Bengal  Roller. 

V.  Fam.  Loxiadfle.  Gen.  Cocothraustes. 
Cocothrauites  vulgarie.    Common  Grosbeak. 
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Tribut  5.  Scansores. 
n.  Pam.  PdtUcidffi  Sulif.  Psittacina.  Gen.  Piittacui. 
PiUtaeuB  erythrocephalut.    The  grey  Parrot  or  Jaco. 

Subf.  PalaeomiDa.  Gen.  Nanodes. 
Namodet  pnlckelhu.    The  Turcoslne  Parrakeet. 

Gen.  Platycercos. 
Platyeereua  eximiuf.    Nonpareil  Parrakeet. 

Gen,  Palsornis. 
PaUeornia  JUniroMtrie.    Yellow-colored  Parrakeet 

eryikrocepkahts.    Blo88om-headed  Parrakeet. 

III.  Fam,  Picads.  Gen,  Bucco. 
Bneco  PkiUppenatM.    Yellow-throated  Barbet. 

Gyanope,  Cuv. 

Gen.  Picus. 
Picus  viridii.    Green  Woodpecker. 
tiffo,    Uorsfield. 

IV.  Pam.  Certhiadae.  Gen.  Upupa. 
C^ngM  Epope.  The  Hoopoe. 

V.  Pam.  Cuculidae.  Gen.  Cuculus. 
Cueultu  Orienialis. 

Coramandui.    Colored  Cuckoo. 

Gen.  Centropus. 
Cenircptu  Philtppemii.    Philippine  Cuckow. 

Gigoi} 

Tribut  5.  Tenuirostres. 
V.  Pam.  Meliphagidae.  Gen.  Melitneptus,  (Vieill.) 
MeHireptue  Nova  HolanduB. 

Gen.  Orcadion,  Vieill. 
Oreadiom  eanmeuiahu.    Wattled  Bee-eater,  Lath. 

Gen.  Prinia,  Horsf. 
Prmim/amiliarit. 

Ord.  III.  Rasobbs. 
I.  Pom.  Columbidae.  Gen.  Treron,  (Vinago»  €^.) 
TVerom  nUHfaru.    Saint  Thomas'  Pigeon.    The  Green  Pigeon. 
n.  Pam.  Phasianidie.  Gen.  Tragopan,  Cur. 
TVa^cpan  Saiyrtu.    The  Nipal  Pheasant. 

UI.  Pam.  Tetraonids.  Gen.  Perdiz. 
Perdir  Ckukar,  Gray.     Chukar  Partridge. 

Gen.  Ortygis. 
OrtygtM  Pugnax.    The  fighting  Quail. 

Ord.  IV.  Gb A LLATORB8. 

II.  Pam.  Ardeida.  Gen.  Platalea. 
Platalea  leneorodia.    The  Spoonbill. 

Gen.  Ciconia. 
Geomia  leueoeepMala,    The  Violet  Stork,  or  Maniiifore  of  the  NatiFes. 

Gen,  Ibis. 
Ibit/mleimeQue,    The  Green  Ibb. 

o  2 
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IV.  Fam,  RaUidc.  Oem,  Parra. 
Parra  Melmochlorii.    Indian  Jacana. 

Chinenrit.    Chinese  Jacana. 

—  Africana  f 

Gen.  Porphyrio. 
Porphyrio  Tndiau,    Indian  Porphj^s. 

Gen.  Crex. 
Crexporxana.    Spotted  Gallinule. 

III.  Fam.  Scolapacidae.  Gen.  Totanui. 
Totanus  Glottie.    Green-shank  Snipe. 

V.  Fam.  Charadriadae.  Gen.  Vanellus. 
VaneUui  macroptera,  Cuv.  V.  Tricolor,  Horsf. 

Gen,  Charadrius. 
Charadritie  mortneliue.    The  Dottrel. 

Gen.  Himantopus. 
Himantopui  meUmopterut,  Tem.  Long-legged  Plover. 
Ord.  V.  Natatorks. 
I.  Fam.  Anatidae.  Gen.  Clangula. 
ClangtUa  Histriomca.    Harlequin  Duck. 

Gen.  Pulgula. 
Fulgula  rufna.    Red-crested  Pochard. 

Gen.  Marcia. 
Mareia  cana  {et  Coiorea),  Brown.    Grey-headed  Goose.    The  Brahminee  Dock. 

aratata.    Anas  Sili,  Ham. 

Gen.  Querquedula. 
Querqueduia  Crecea.    Common  Teal. 

IV.  Fam.  PelecanidsB.  Gen.  Phalacrocoraz. 
Phalaerocorax  vulgarie.    The  Cormorant. 

V.  Fam,  LaridsB.  Gen.  Sterna. 
Sterna  Hirundo.    The  Great  Tern. 

Gen.  Diomedea. 
JHomedea  exulane.    Wandering  Albatross. 

I  am  aware  that  in  the  preceding  list  there  are  a  few  omissions  and  there  may  be 
some  errors,  but  I  have  not  at  present  the  opportunity  of  correcting  the  one  or 
supplying  the  other.  The  list  should  also  have  comprised  the  reptiles,  of  which 
the  Museum  contains  some  yery  fine  specimens. 


IX. — European  Notices  of  Indian  Natural  History. 

l.—Tke  Duffong. 

The  animal  sent  home  preserved  in  spirits  by  Mr.  G.  Swinton,  in  1830,  to 
Mr.  J.  RoBiBON,  Secretary  of  the  Edinburgh  Royal  Society,  was  delivered  over  to 
Dr.  Knox,  for  dissection.  That  eminent  anatomist  writes  to  Mr.  Robisok  io  the 
following  terms : 

"  This  very  splendid  gift  to  science  can  be  appreciated  only  by  those  who,  hsving 
risited  inter-tropical  climates  and  warm  countries,  generally  know  well  the  extrema 
difficulty  of  procuring,  preserving,  and  transmitting  specimens  such  as  the  Dugong, 
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whkh  yon  hATe  now  reoeired  from  Mr.  S wintom^  ind  which  you  have  done  me  the 
konor  to  pUce  in  my  hands  for  examination  and  dissection. 

It  may  not  perhaps  be  altogether  uninteresting  to  that  gentleman  to  be  informed, 
that  two  portions  of  the  animal  haye  arrived  and  have  been  examined,  though  in 
a  very  cursory  way,  by  me  ;  the  shortness  of  the  day  and  darkness  of  our  dimate 
daring  the  winter  months  forbidding  all  attempts  at  more  minute  inquiry  for  the 
present.  These  portions  are,  the  head  and  upper  or  anterior  part  of  the  trunk, 
tii^iMii»>jy  the  arms,  and  seemingly  the  pyoid  bones  with  the  connected  soft  parts. 
This  portion  seems  in  excellent  condition,  and  will  no  doubt  afford  ample  scope  for 
disMcticKi ;  the  details  of  which,  together  with  illustrative  sketches,  I  shall  so  soon 
ai  they  are  properly  arranged  and  finished,  put  into  your  hands,  in  order  to  be  trans- 
mitted to  Mr.  SwixfTON,  this  being  the  very  smallest  return  we  can  make  for  his  so 
great  kindness  in  transmitting  the  specimen. 

The  other  portion  is  the  posterior  part  of  the  vert^ral  column  and  tail ;  but  the 
middle  portion,  containing  all  the  viscera,  I  have  not  yet  seen.  It  will  be  readily 
onderstood  by  every  anatomist  and  naturalist,  and  I  hope  also  by  Mr.  Swinton, 
that  this  division  of  the  animal  into  three  portions  was  the  greatest  misfortune 
which  could  have  happened,  since  it  involved  the  cutting  across  so  many  important 
parts,  the  division  of  all  the  great  vessels  and  nerves,  the  displacement  of  almost 
aSa  the  organs,  and  the  destruction  of  many ;  so  that  it  is  not  to  be  concealed,  that 
the  value  of  the  specimen  has  been  incalculably  diminished.  It  would  I  fear 
be  presuming  too  much  to  hope  that  the  Ougong  might  one  day  reach  us  entire, 
m  a  good  ttmte  and  wUauehedt  inasmuch  as  the  difficulty  of  procuring  these 
animals  is  very  great,  and  when  taken  would  require  to  be  immediately  placed  in  a 
cmk  of  ardent  spirits,  and  carefully  enclosed.  But  however  this  may  be,  I  shall 
bestow  every  pains  in  my  power  to  make  the  most  of  those  portions  which  have 
already  come  to  hand,  and  beg  to  cetum  you  and  to  the  Royal  Society  my  thanks 
fear  having  placed  at  my  disposal  an  anatomical  specimen  deemed  by  me  of  so  great 
value." 

2. — Nepnl  Speeimetu. 

[EJFtraei/rom  ike  Proceedtngs  qf  the  ZooJogical  Society  qf  London^  Jan.  24, 1832.] 

William  Yarrell,  Esq.  in  the  Chair. 

"  Specimens  were  exhibited  of  various  Mammalia  and  Birdi,  collected  in  Nep&l  by 
B.  H.  Hodgson,  Esq.  Corr.  Memb.  Z.  S.,  British  Resident  at  Katmandoo.  For 
this  exhibition,  the  Committee  was  indebted  to  the  kindness  of  Dr.  N.  Wallich, 
to  whom  the  skins  had  been  transmitted  by  Mr.  Hodgson. 

The  Mammalia  included  specimens  of  a  new  species  of  Feli$,  L. ;  of  two  Ante- 
lopee,  one  the  Chiru  and  the  other  new  to  science  ;  and  of  the  wild  Doff  of  Nep&l. 
They  were  accompanied  by  colored  figures,  and,  except  in  the  instance  of  the 
latter*,  by  accounts  of  the  several  animals  from  the  pen  of  Mr.  Hodgson.  These 
accounts  were  read. 

The  new  species  of  Felii  is  described  as  the  Moormi  Catt  a  name  derived  from 
that  of  the  tribe  which  inhabits  the  part  of  the  hills  in  which  the  animal  was  taken. 
It  was  entirely  unknown  to  the  natives,  and  had  consequently  no  local  name.  It 
may  be  thus  characterizedf. 

*  This  accoont  will  be  found  to  be  supplied  in  the  9nd  pt  Trans.  Phys.  CI.  As.  See. 
-t*  Mr.  Hodgson's  description  is  given  in  the  Olsantnos,  iii.  p.  177. 
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The  only  gpccimcn  of  this  species  which  Mr.  Hodgson  has  been  able  to  procure 
was  a  fine  mature  male,  sent  to  him  alive,  about  two  years  back,  by  the  Prime 
Minister  of  Nep41 ;  it  was  accompanied  by  an  intunation  that  the  animal  presented 
to  him  was  the  first  of  the  kind  ever  taken,  the  people  of  the  country  haying  been 
by  iU  capture  first  apprized  of  its  existence  in  Nep&l.  It  was  caught  in  a  tree  by 
some  hunters  in  the  midst  of  an  exceedingly  dense  forest,  situated  in  about  the  lati- 
tude of  the  great  ralley  :  the  habitat  of  the  species  may  therefore  be  presumed  to 
be  the  central  part  of  these  mountains,  or  that  portion  which  lies  equidistant  from 
the  snows  of  the  Himalaya  and  the  hot  plains  of  HindCisUn.  Though  only  just 
taken  when  it  was  brought  to  Mr.  Hodgson,  it  bore  confinement  very  tranquilly, 
and  gave  evident  signs  of  a  tractable  disposition  and  cheerful  unsuspicious  temper ; 
so  much  so  as  to  convince  that  genUeman  that  a  judicious  attempt  at  taming  it 
must  succeed.  None  such,  however,  was  made,  and  when  the  animal,  after  six 
months  confinement,  died  of  disease,  it  was  stUl,  of  course,  unreclaimed  from  its 
wild  state  of  manners  and  temper ;  in  which  state  it  manifested  considerable  fcn>- 
city  and  high  courage,  the  approach  to  its  cage  of  the  huge  Bhoteah  Dog  exciting 
in  it  symptoms  of  wrath  only — none  of  fear. 

In  a  note  appended  to  his  description  of  this  second  new  species  of  FeUt  from 
Nep41,  Mr.  Hodgson  refers  to  that  of  the  Fel.  NepalentU,  published  by  Messrs. 
Horsfield  and  Vigors,  in  the  *  Zoological  Journal,'  vol.  iv.  p.  383.  The  ground- 
colour of  this  latter  animal  is  there  described  as  "  grey,  with  a  very  slight  admix- 
ture of  tawny  ;"  whereas  in  five  specimens  possessed  by  Mr.  Hodgson,  the  tawny 
prevails  over  the  grey  to  such  an  extent  that  the  Uwny  should  be  regarded  as  the 
ground-colour  in  the  mature  animal  of  both  sexes.  One  adult  male  is  almost  as 
brightly  tinted  as  a  Leopard :  the  females  are  paler  than  the  males.  He  adds  that 
the  common  species  of  ipild  Cat  is  frequently  met  with  in  NepAl  of  the  Ihilest 
European  size,  and  so  like  to  the  Occidental  type  as  not  even  to  constitute  a 
variety." 

The  new  species  of  Antelope  distinguished  by  Mr.  Hodgson  as  the  BudmHtu 
Antelope,  has  been  already  made  known  to  our  readers*. 

The  skin  of  the  unld  Dog  of  Nep41  was  compared  by  Col.  Sykes  with  a  specimen 
of  the  Koltun  of  the  Mahrattas,  recently  described  by  him  in  the  *  Proceedings,' 
(Part  1.  p.  100,)  under  the  name  of  Came  Dukhuneneie.  He  stated  his  impressioB 
to  be,  that  the  animals  are  identical,  differing  only  by  the  denser  coat  and  more 
woolly  feet  of  the  Nepal  race,  a  difference  readily  accounted  for  by  the  greater  oold 
of  the  elevated  regions  inhabited  by  it.  He  declined,  however,  pronouncing  a 
decided  opinion,  which,  he  thought,  could  only  be  arrived  at  by  more  extensive 
comparison,  and  by  a  full  acquaintance  with  the  habits  of  the  wild  Dog  of  NepiL 

Among  the  Birde  contained  in  Mr.  Hodgson's  collection  was  exhibited  a  speci- 
men of  the  Hiematomie  undulatne,  a  species  described  in  the  first  part  of  the  Pro- 
ceedings of  the  Committee,  p.  170,  and  figured  in  Mr.  Gould's  *  Century  of  Birds.' 
The  specimen  agreed  accurately  with  that  which  had  been  previously  exhibited  to 
the  Committee,  except  in  size  ;  the  present  specimen  being  about  one-third  laiger. 
From  this  difference  in  size  it  was  conjectured  to  be  a  female.  Specimens  were  also 
in  the  collection  of  the  Myophonne  Temmmckii,  the  difference  between  which  spe- 
cies and  the  Myophonue  flamroetrie  (jnetallieue,  Temm.)  had  been  pointed  out  in 

*  Vide  Olbaninos,  iii.  132. 
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tiie  ume  part  of  the  '  Proceedings,'  p.  171.  The  separation  of  the  two  species  was 
thus  further  justified  by  the  accurate  accordance  of  several  specimens  of  the  Nepl- 
lese  bird,  in  those  characters  which  separated  them  from  the  Archipelagan  species. 
A  specimen  of  Zoothera  numtieola  was  also  included  in  the  exhibition,  which  de- 
riated  in  no  respect  from  that  already  described  in  the  *  Proceedings/  p.  172,  and 
figured  by  Mr.  Gould. 

An  interesting  species  of  Hombill,  which  has  been  described  by  Mr.  Hodgson  in 
the  *  Asiatic  Researches,*  vol.  xvii.  p.  178,  but  which  had  never  before  been  seen  in 
Europe,  accompanied  the  former  birds. 

Among  some  drawings  of  this  species  which  accompanied  the  collection,  one  was 
observed  in  which  the  tail  was  elevated  in  the  same  manner,  although  not  to  the 
same  extent,  as  in  the  Touamt  of  South  America  when  at  rest.  Mr.  Vigors  called 
the  attention  of  the  Committee  to  this  peculiarity  in  the  ToucanM,  which  he  had 
ascertained  from  a  living  bird  in  his  own  collection,  and  which  he  described  in  the 
*  Zoological  Journal,'  vol.  ii.  p.  480,  pi.  xv.  And  he  dwelt  on  the  additional  proof 
thus  afforded  of  affinity  between  these  two  families  of  the  Old  and  New  World, 
which  are  equally  allied  by  the  most  important  characters  of  their  structure. 

A  male  and  female  Pheasant  were  also  exhibited  from  the  collection,  which 
appeared  to  be  the  species  described  by  Dr.  Latham  under  the  name  o(  Phasiamu 
lemeomelanot,  (Ind.  Orn.  ii.  633.)  Mr.  Vigors  pointed  out  the  difference  between 
this  species  and  the  Phanamts  albo-crutattu,  which  he  had  described  in  the  first 
part  of  the  *  Proceedings,'  p.  9.  This  difference  consisted  in  the  deep  black  colour 
of  the  crest  in  the  PAat.  leucomelanos ;  in  the  lanceolated  feathers  of  the  under 
part  of  the  body  extending  no  further  than  the  breast ;  and  in  the  plumes  of  the 
lower  part  of  the  back  being  doubly  fasciated,  by  a  slender  violet-black  band  in 
the  first  instance  near  the  apex,  and  secondly  by  a  slender  white  apical  band.  In 
the  PJkat.  albo-eristatus,  on  the  contrary,  the  crest  is  white,  with  a  somewhat 
dusky  base ;  the  lanceolated  feathers  on  the  under  body  extend  over  the  abdomen ; 
and  the  feathers  on  the  lower  part  of  the  back  are  fasciated  with  one  rather  broad 
white  apical  band,  without  any  vestige  of  the  black  violet  markings  observed  in 
the  other  species.  Mr.  Vigors  added,  that  these  two  species,  together  with  the 
Pkas.  Kneattu  of  Dr.  Latham,  exhibited  to  the  Committee  on  the  11th  Jan.  of  last 
year,  and  described  in  the  '  Broceedings'  of  that  date,  p.  24,  as  well  as  the  /ire- 
backed  Pheasant,  Phatdanus  igmtus.  Lath.,  formed  a  group  among  the  Pheasants, 
which  appeared  intermediate  between  the  typical  birds  of  that  family  and  the  genus 
Gaihis,  or  Jungle  FbwL  This  gnroup,  distinguished  by  their  crests,  and  by  the  tail 
partaking  equally  of  the  elevated  character  of  that  of  the  Jungle  Fowl,  and  the 
recumbent  character  of  that  of  the  Pheasant,  had  been  set  apart  by  MM.  Tem- 
MiifCK  and  CuviBR  under  the  name  of  Houppiferes,  and  by  the  former  naturalist 
under  the  scientific  name  of  Euplocamns. 

The  only  species  apparently  undescribed  in  the  collection  was  the  following  Pigeon, 
which  Mr.  Vigors  expressed  his  pleasure  in  having  it  in  his  power  to  dedicate  to 
the  enterprising  and  scientific  discoverer. 

CoLUMBA  HoDOSONii.       Col.  capUe  collogue  pallidS,  dorso  crissoque  intensHis 

vinaceo-griseis ;  alts,  regione  mterscapulari,  abdomineque  vinaceo-brunneis,  hoc 

albo  variegato ;  scapularibus  albo  guttatis ;  nuehd  vinaceo-brunneo  notatd ;  renU- 

fyibu»  rectricibusgue,  his  mtensius,  fuseis ;  guld  albescenti-grised ;  pedibus  satu- 

rati  earuleis,  unguibus  Jlavis, 

Longitudo  corporis,  15  unc. 
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L — On  the  RestonUum  of  the  Ancient  Canali  in  the  Delhi  TerrHary. 
By  Mfgor  Colvin,  Engineers.  / 

[l»traaed  from  Uutt Olllcw*i  Report  to  Ooveniin«>t  m Saptrinteadwt  of  CiMli.]     r*^ 
I.    THB  CANAL  OF  FBROZ  SHAH. 

The  original  branch  of  the  cana]8  lately  re-opened,  to  the  west  of  the 
Jamna,  was  excavated  under  Fbroz  Shah,  about  the  middle  of  the 
fourteenth  century.  The  neighbourhood  of  Hissar  was  his  favorite  hunt- 
ing ground,  where  he  evidently  must  have  passed  much  time,  attended 
by  his  court,  if  we  may  judge  from  the  extensive  ruins  of  buildings  and 
tombs  still  existing,  and  occupying  a  space  of  several  square  mUes,  all 
attributed  to  that  period;  the  advantages  of  an  abundance  of  good 
water  for  so  large  an  assemblage,  in  a  country  of  such  extreme  aridity, 
where  the  welb  are  130  feet  deep,  and  the  springs  often  salt,  may  have 
been  the  principal  incentive  to  this  great  undertaking. 

Probability  and  tradition  point  out  the  head  of  the  original  canal  to 
have  been  where  it  now  is,  immediately  at  the  point  where  the  Jamna 
issues  from  the  lower  range  of  hills,  and  nearly  opposite  to  another 
hmiting  seat  of  the  same  emperor,  marked  in  the  maps  as  Bddshdh 
Mahal ;  from  whence  it  was  apparently  conducted  along  one  of  the  many 
old  water-courses  of  the  Jamna,  till  it  fell  into  what  was  then  the  mouth 
of  the  Swnbe  river*.  This  channel,  under  the  operation  of  time  and 
floods  now  become  the  western  branch  of  the  Jamna,  was  then  probably 

*  A  mounUfai-torreiit  netjty  dry,  except  in  the  rains,  when  it  receives  the  drain- 
«fe  of  tibe  mountains  south-east  of  Nakwm,  and  of  the  pUins  east  of  its  coarse,  nearly 
l»  the  Jaumuy  from  wfaidi  and  a  strong  fall,  its  floods  are  most  violent  and  sodden 
in  their  effects* 

F 


Digiti 


ized  by  Google 


106  The  Ancient  Canahm  the  DemTerriiorf.  [MAwat» 

of  more  moderate  dimcnnons,  and,  to  tarn  tiic  water  into  the  croM-eula 
formed,  must  have  been  dosed  below  Fattehgarh,  probably  by  an  earthen 
dam  renewed  annually,  no  remains :  whatsoever  of  any  pormanoit  work 
remaining  in  that  vicinity.  By  one  or  other,  or  all  of  the  channels,  the 
remains  of  which  now  exist,  the  water  was  conveyed  across  a  tcmgoe 
of  land  into  what  is  clearly  another  old  channel  of  the  Jemna  under 
Mrya,  being  a  wide  hollow,  skirtmg  the  high  ground  to  its  north 
and  west,  which  is  continuous,  though  with  numerous  and  deep  inden- 
tetions,  from  the  hills  along  the  right  bank  of  the  Sdmbe  riv«r,  and  then 
foDowing  this  water-course  as  far  as  Kamdl;  towards  the  hills  rising 
little  short  of  100  f^,  and  sinking  south  of  Kamdl,  near  UncAa  SurniM, 
(where  the  canal  enters  on  the  high  land,  and  diverges  from  the  Jamnm,) 
to  about  15  feet.  Above  this  point  the  land  on  the  left  bank  ia 
uniformly  low,  extending  to  and  forming  the  Kadir  land  of  tiie 
Jamna,  a  most  fertile  tract,  ahnost  entirely  under  cultivation,  and 
from  its  composition,  and  the  closeness  of  water  to  the  surfeu)e,  almost 
independent  of  irrigation. 

From  Uncha  Samdnd,  a  canal  must  have  been  excavated,  at  first 
of  great  depth,  but  gradually  diminishing  as  it  approadied  A;^ 
don,  near  which  it  opened  into  a  branch  of  the  Ch£tang  river, 
said  to  come  from  near  TeraUri  by  Bardd,  a  few  miles  east  of 
Suffidon*,  along  which  the  canal  was  led  with  partial  excavations,  of 
which  the  remains  exist,  in  some  places  more,  in  others  less,  (as  would 
be  the  case  in  clearing  out  a  river  bed,)  until  it  rejoined  the  other 
branch  of  the  CUtang,  at  Dhdtrat.  From  Dhdtrat  the  marks  are  more 
apparent  of  its  having  been  an  ancient  river  bed,  simply  cleared  oat 
to  pass  on  a  stream  of  water  to  Hiasdr,  and  a  few  miles  beyond  the 
latter,  apparently  wiA  a  view  to  provide  an  escape  for  the  surplus  water 
of  ^e  canal  into  the  old  bed  of  the  river ;  as  within  a  few  miles  of  Hissdr 
all  trace  of  former  excavation  ceases,  whilst  the  river  bed  is  continue 
ous ;  latterly,  winding  among  the  sand  hills  of  Bhikanir,  or  more  properly 
speaking,  along  the  northern  bounds  of  the  sandy  desertf,  until  the 
bedunites  with  that  of  the  Ghaghar  river,  near  Badhapal,  and  about  22 

*  Of  this  bmnch  all  I  am  aware  of  is,  that  in  heaty  teaaons  of  rain  great  floods 
pour  into  the  canal  near  Bar4d,  said  to  be  consequent  on  the  destmetioB  of  the 
earthen  dams  of  the  Ckitang. 

t  The  grounds  of  this  remark  are,  that  south  of  the  bed  of  the  ChUtmg  the 
eountiy  ia  merely  a  suooeasioB  of  hills,  and  swells  of  sand,  in  some  parts  rising  200 
feet,  whilst  to  the  north  the  sand  is  chiefly  in  detached  ridges  and  patdies ;  the  sol^ 
soil,. when  it  geto  dear  of  the  drift  sand,  bdng  a  hard  flat,  coverad  with  low  tree 
jnngle,  totally  different  firom  the  sandy  desert  of  BhUmdr, 
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wSkm  sovth^^east  of  Bknbuir,  whence  it  has  been  traced  by  Mr.  W. 
FHASBft  to  open  on  the  valley  of  the  Satlej^  north-east  of,  and  about  20 
nOea  firom  BaUwalpur  }  thus  securing  an  outlet  for  the  waters,  should 
audi  ever  be  needfol :  but  as  the  Ghaghtar  riTer,  which  receiyes  the 
dninage  of  the  hills  ttom  Nikon  to  PloBmm,  and  generally  ^  t^e 
ti— atiy  between  the  Jmmna  and  the  Satlej,  does  not  in  the  heaviest 
■eaton  pass  in  force  beyond  Bhatn^r,  no  stream  by  the  Chitang  is 
likdy  to  efibct  the  junction,  and  the  period  when  t^  river  ceased  to 
flow  as  one  is  far  beyond  record,  and  belongs  to  the  fabulous  periods 
ol. which  even  tradition  is  scanty. 

It'Bisy  not  be  (Hit  of  place  here  to  advert  to  the  causes  which  are 
even  now  operating  to- destroy  the  utility  of  the  Gkugkar  and  such 
men,  and  tending  to  extend  the  limits  of  the  desert,  which  forms  our 
Dorth-westem  boundary  in  this  quarter.  What  the  country  about  and 
west  of  Rdmedk,  now  inhabited  by  the  Bkatth,  haa  been,  may  be  in- 
fenred  from  the  numerous  sites  of  towns  and  villages  scattered-  over 
a  tract,  where  now  fixed  habitations  are  hardly  to  be  met  with.  I  allude 
cn^  to  the  vicinity  of  the  bed  of  the  Ghaghar,  with  which  I  am  per* 
■ooaBy  acquainted; — ^when  the  depopulation  took  place,  I  am  not  prepared 
to  aay;  it  must  have  been  long  since,  as  none  of  the  village  sites  present 
one  brick  standing  oa  another,  above  ground, — ^though,  in  digging  be- 
neath it,  very  frequent  specimens  of  an  old  brick  are  met  with,  about 
16  inches  by  10  inches,  and  3  inches  thick*,  of  most  excellent  quality: 
buildings  erected  of  such  materials  could  not  have  passed  away  in  any 
short  period.  The  evident  cause  of  this  depopulation  of  the  country  is  the 
absolute  absence  of  water,  most  probably  the  effect  of  the  system  now 
in  use  in  the  Sikh  states,  through  which  all  these  rivers  pass  from  the 
mountains ; — ^namely,  the  erection  of  dams  of  earth  across  the  streams  at 
alL  favorable  points,  to  raise  the  water  so  high  as  to  flow  over  the  fact 
of  the  country  and  irrigate  it,  the  surplus  esci^ing  by  the  sides  till 
stuped  by  other  dams,  and  so  on,  it  might  almost  be  said,  ad  infini- 


It  will  easily  be  conceived,  that  in  forming  this  string  of  lakes,  the 
eoBSumption  of  water  by  absorption  and  evaporation  disposes  of  the 
gnratfT  porticm,  whilst  the  irrigation  takes  a  very  small  share,  which 
eodd  be  equally  well,  though  more  expensively,  drawn  off  by  small 
canals  from  the  main  stream,  leaving  the  latter  open  to  proceed  onward 

•  Sodi  bricks  were  all  iMuid  loarked  thus  %  evidenlly  by  a  re?oliitio&  of  tbe 
iflgen  extended  with  the  tbamb  aa  m  oentve,  and  gradually  drajwn  roiuid  and  np  to 
the  tbmnb.  Similar  bricks  of  an  age  anterior  to  the  Mahomedan  conquest,  have 
bean  excavated  at  HmuL 
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as  far  as  it  would  go,  and  such  an  TminetuOabered  stueatn  would  by  bciag 
in  constant  action  prevent  the  accumulation  of  impediments  in  the  riTer 
bed,  which,  under  the  system  of  damming,  have  eight  months  of  eadi  year 
to  accumulate,  and  in  a  country  liable  to  drift  sand,  any  vegetatkm  in 
the  bed  is  sufficient  to  collect  and  stop  it,  and  form  banks,  ¥^iiob 
from  the  efiect  of  the  next  rains  is  spread  and  deposited  in  hdlows, 
gradually  raising  the  bottom,  and  thereby  widening  the  water  way.  and 
diminishing  its  power  of  sweeping  clean  the  channel — an  operaticm  whicfa 
with  an  open  river  would  have  been  constantly  going  on,  as  no  parade 
of  water  passes  onwards  without  moving  somewhat  nearer  to  its  final 
receptacle  some  portion  of  the  river  silt.     In  the  Ghaghar,  the  outlet 
no  longer  existing,  ^e  operation  is  that  of  a  gradual  filling  iq>  from 
the  tail  of  the  river  upwards,  and  the  consequent  shortening  of  the  point 
to  which  water  reaches  from  its  source.    At  present  the  stream  in  the 
dry  weadier  reaches  to  DdndhtU,  and  it  is  only  in  the  rains  that  any 
portion  of  water  reaches  our  provinces  when  heavy  floods  sweep  along  tbe 
bed  of  the  Ghaghar,  sometimes  as  far  as  Bhatnir,  and  convert  all  the 
hollows  into  lakes,  which  are  gradually  shoaling,  by  the  amount  of  alt 
in  ^e  water  filled  into  them.    The  bed  of  the  river,  thus  sAturated  and 
aided  by  irrigation  from  the  patches  of  water,  pelds  the  most  splendid 
crops  of  wheat  in  the  neighbourhood  of  Rdneah  (a  space  several  miles 
wide) — a  benefit  our  landholders  must  lose  as  the  river  retrogrades* 
but  whidi  might  be  much  extended,  as  was  shown  the  year  we  ooonpied 
the  Bhatti  country,  when,  a  number  of  the  lower  dams  being  cut,  tiie 
floods  of  the  rains  reached  and  passed  Rdneah  in  abundance,  where 
they  had  hardly  been  for  years  previously.    The  most  beneficial  efllect 
of  insisting  on  a  right  to  a  share  of  the  waters  which  do  not  rise  in,  but 
only  pass  through,  the  Sikh  states,  would  be  in  aflbrding  a  suflkient 
supply  of  water  for  the  nala  or  canal  from  the  Ghaghar,  at  Mdmok, 
into  it  again  near  Rdneah.    The  general  line  of  it  is  shown  on  the  map 
passing  by  Fattehdhdd,  and  being  in  a  great  measure  within  our  frontier, 
it  would  be  an  extension  of  the  benefits  of  irrigation  from  the  Gkagkar 
to  our  own  subjects,  who  now  derive  so  litde  from  the  vicinity  of  what 
the  acts  of  our  neighbours  make  but  a  nominal  river  neariy.    This  <M 
water-course  is  weD  defined  at  its  head,  and  so  far  open  tiiat,  in  the 
rains,  the  freshes  send  down  a  supply  of  water  for  ^e  rice  cultivation 
near  Fattehdbdd.     Fbroz  Shah  is  said  to  have  made  «  canal  from  tte 
Ghaghar,  and  it  is  possible  that  this  is  the  channel  alluded  to.  The  ad- 
vantages of  its  being  re-opened  (only  however  after  the  Gkaghmr  rmr 
shall  have  been  cleared  of  dams,  for  at  least  100  miles  up)  should  not 
be  lost  sight  of.    The  only  thing  further  I  have  to  say  on  the  canal  of 
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Fmboz  Shah  »,  tiiat  as  no  marks  of  irrigatiiHi  channels  exist  along  its 
bai^,  it  is  natural  to  eappose  no  system  of  extensive  irrigation  had 
tine  to  take  root,  and  that,  vrith  the  decease  of  its  founder,  it'feU  into 
Deflect,  and  discontinued  flowing ;  had  it  flowed  long  enough  to  get  up 
any  S3rstem  «f  irrigation,  the  remains  of  water-courses  would  not  JiaTe 
bem  ntterly  obliterated,  whereas  there  are  no  traces  of  them  west  of 

r  ALI  MAKDAN  KHAN*S,  OR,  TEB  nSLHI  CANAL. 

Whether  the  above  canal  continued  to  have  a  stream  in  any  part  of 
Its  course  or  not,  at  the  time  ^e  Delhi  branch  was  thought  of,  early 
in  the  seventeenth  century,  does  not  seem  very  clearly  known ;  thou^ 
tiie  expression  of  Ali  Mardan  Khan  "  having  brought  his  canal 
from  Km-ndl  to  DelkC*  would  imply  that,  the  original  canal  still 
flowed  as  &r  as  KtamaU  and  thence  probably  into  the  Jumna,  from 
the  choaking  up  and  neglect  of  the  excavated  portion  between  Kamdl 
and  Sufidon.  Anxiety  to  take  advantage  of  the  ancient  canal  of 
Fsmoz  Shah,  so  far  as  suitable  in  direction,  probably  induced  Ali 
Mabd/n  Khan  to  follow  it  as  far  as  Madloda,  whence  turning  south, 
Ihe  would  fall  in  with  a  natural  hollow  near  Koroma,  which  is  in  fact 
Hie  head  of  a  great  drain  of  the  country  ending  in  the  Farkhnagar 
JkU,  about  15  miles  S.  W.  of  Delhi,  and  this  he  unfortunately  follow* 
ed  to  GohAm.  Thence  diverging  south-east,  he  appears  to  have  pursued 
a  line,  the  Sctfs  of  which  are  most  prominent  from  Gohdmi  to  Jatola  ; 
and  thence  fa,  or  nearly  on,  the  present  line,  he  made  his  way  toDeMi. 
A  terrible  catastrophe  is  recorded  to  have  happened  on  the  first  trial 
of  the  woiks,  when  the  water,  having  got  into  the  deep  hollow  at 
Goh^MOt  could  not  escape  thence  by  the  channel  formed,  and  accu- 
mulating, until  it  overUq[qped  the  embankments  across  this  hollow 
way,  destroyed  the  town  of  Ldlpur,  of  which  the  extensive  ruins  still 
exist  in  a  low  hollow  west  of  the  present  ;town  of  Rhotak,  The  correc- 
tion*  of  his  error  appears  to  have  been  made  with  much  judgment, 
passing  closely  to  the  natural  ridge  of  the  country,  where  the  land 
IbJIs  off  on  each  side.  From  Jatola,  the  departures  from  his  old  course 
are  of  kss  moment ;  although,  to  account  for  the  remains  of  bits  of  canal 
here  and  there,  he  must  have  made  another  detour  near  Bhowdna,  where 
entering  on  the  low  ground  between  that  and  the  rise  on  which  the  city 
stands,  he  had  his  most  difficult  task.  He  appears  to  have  secured  him- 
self, by  an  outlet,  at  the  upper  end  of  this  dangerous  spot,  sufficient  to 
ndnoe  the  level  of  canal  materially  in  case  of  accident.  Ahead  of  this  point 
to  maintain  the  level  required  in  the  city  and  palace,  the  canal,  instead  of 

•  hytxjCBVtding  anetr  from  near  Mair  to  Jatola.  ^   -    * 
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beii%  rank  in  the  ground,  is  carried  along  an  debated rnouul*  mvamf 
parts  of  which  the  bottom  rises  much  higher  than  the  snrnnuidBig 
country.  The  lowest  portion  of  this  hollow  was  crossed  on  an  •g^^^d^w^ 
of  masonry,  mider  whidi  escapes  the  surphis  water  of  the  Fttrkkntrntt 
Jkil  into  the  Jamna.  The  canal,  shortly  after  entering  on  md 
skirting  the  base  of  the  range  of  hills  west  oi  DMi  (the  dndnagt 
from  which  crosses  over  the  canal  by  ancient  aqueducts),  is  fina&j  kd 
directly  across  the  ridge  by  a  channel  cat  oat  in  the  roek»  to  the  depth 
o(^  about  60  feet  at  the  crest.  It  then  enters  the  city,  and  fM«g 
through  it  by  an  open  channel,  traveraes  along  another  extensive 
aqueduct  into  the  palace,  throughout  the  whole  of  which  it  ramifies, 
in,  open  or  covered  water-courses,  having  outlets  to  the  /osuur,  thus 
permitting  the  passage  of  constant  streams  of  fresh  water.  Similar  to 
these,  in  the  space  between  the  range  of  hiUs  and  the  palace,  numer- 
ous underground  channeki  were  led  off  to  the  various  residences  of  the 
nobles,  and  the  divisions  of  the  city,  yielding  to  the  whole  dtj  and  its 
suburbs  a  supply  of  good  water,  from  the  open  well  shafts  connected 
with  these  underground  water-courses,  and  necessary  to  admit  of  tlMir 
being  deared  out. 

On  a  review  of  the  andent  works  in  i)»/iU,  connected  with  the 

eanal,  money  must  have  been  expended  with  a  most  lavish  hand, 

to  effect  what   is  known;  and  mndi  is  yet  hidden  in  the  ruins  of 

the   neighbourhood.    The  branch  thus  successfully  opened,  appeans 

to  have  been  maintained  in  a  state  of  effidency,  until  the  year  1760, 

induding  a  supply  down  the   Gohdna  branch,  and  another  down  a 

portion  of  Fntoz's  canal,  in  whidi  latter  the  water  ceased  to  .flow  at 

St^don  about  1740.    The  decay  of  the  canal  was  probably  gradnal; 

and  final  only,  when  the  power  of  the  emperor  was  too  much  diciim- 

scribed,  and  his  attention  too  mudi  engaged  by  the  perilous  drcumstanoea 

of  his  reign,  to  attendto  such  matters:  to  whidimaybe  added  the  gim- 

dnal  increase  in  size  and  depth  of  what  was  then  the  western  braadi 

of-  the  Jamna,  rendering  the  annual  formation  of  the  eartiien  daai 

across  it  in  time  fcM*  the  irrigation  of  the  crops,  a  work  of  more  dtfi- 

culty  and  labor,  than  was  compensated  by  the  advantages  detir- 

ed.      Daring  the  long  period  that  it  did  flow,  the  system  of  irr^a- 

tion  from  its  waters  appears  to  have  been  most  extensivdydiflbaed, 

judging  from  the  multitudes  of  water-courses  whidi  intersect  ^  gkmhs* 

try  on  both  banks,  from  bdow  Kamil  to  Delhi :  the  amounts  of  tlw 

revenue  derived  from  it  must  however  be .  deemed  fsbuloos,  o^  mast 

be  misunderstood ; — ^viUages»  which  havefr«»i  12  to .  15,000  Si§m  .fl€ 

land,  being  stated  .to  have  paid  a  lakh  of  rapees  a  yearr-a  sum  abe«fc 
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efunlent  to  Hie  ^roas  produce  of  the  land,  sapposb^  every  part  of  it 
jMlied  one  first-rate  crop  annually,  and  that  the  whole  of  the  lands 
wee  wider  irngation,  a  matter  for  which  the  capfunty  of  the  canal  was 
pedbeHy  inadequate.  Either  the  price  of  produce  must  have  been  much 
ki^KT  then,  or  the  village  bounds  much  more  extensive ;  or  what  is 
Bore  piobttble,  districts  were  designated  by  the  names  of  the  principal 
towns  or  villages,  and  thus  the  rents  stated  include  the  total  revenues. 
Certainly  no  such  results  are  now  witnessed  in  villages  of  the  first 
laagnitode,  where  irrigation  is  used  to  the  extent  of  1500  Rs.  per 
tmom  for  the  use  of  the  water.  One  such  village,  BhatgMn,  yields 
the  Begum  Sumroo  20,000  rupees  a  year,  I  believe ;  and  another,  Siisa^ 
m,  pays,  i  think,  to  our  Government  16,000  rupees.  Another,  KorAui, 
psys  about  14,000  rupees,  and  is  one  of  our  finest  villages  on  the  ca- 
nt]*, though  not  so  large  as  others :  these  villages  irrigate  extensively'*'. 

THE  DOAB  CANAL  OV  ALI  MARO/n  KHAN. 

I  amlesB  acquainted  with  the  former  history  of  this  canal.  It  certainly 
bears  the  name  amongst  others  of  Ali  MARDi^N  Kh/n,  and  must  therefore 
be  eoeval  with  the  Delhi  canal ;  but  having  undergone  several  reparations 
in  parts,  its  names  are  various.  It  was  originally  led  from  the  Jamna 
ihoitly  above  the  ruins  of  B&dshah  Mahal,  along  a  nala  of  the  Janma 
to  ^e  village  of  Nya  Shahr,  from  which  an  excavated  channd* 
coaducts  it  into  a  small  mountain-torrent  near  RaipUr,  in  which  it 
proceeds  about  two  miles,  and  is  then  led  slanting  across  the  beds  of 
two  grest  mountain-torrents,  (the  Nyaga6n  and  Magkareh  Ra» ;)  -  on 
gettii^  dear  of  which,  it  was  led  by  Sahdrof^fur,  apparently  along 
the  crest  of  the  ridge  between  the  Jamna  and  Hmdan  rivers,  from  the 
feeders  of  the  latter  leading  off  from  its  left  or  east  bank ;  whilst  it  is 
aaoertained  timt  several  hollow  ways  lead  towards  the  Jamna  from  its 
ri^  bank.  In  its  course  from  Sahmranpdr  to  near  DMi,  there  is 
noliung  particttlar  to  notice,  beyond  the  absolute  absence  of  the  re- 
mains of  any  trace  of  ancient  bridge  or  water-courses.  Near  DM%,  it 
deaoends  into  the  valley  of  the  Jamna,  and  passing  partly  direct,  and 
par^  through  the  grounds  of  a  Royal  preserve,  it  rejoins  the  Jamna 
oi^Misite  the  city.  From  the  above-m^itioned  want  of  traces  of  ancient 
works*  I  conoeivse  the  task  of  maintaimng  the  passage  across  the 
mooptain-tonrents  at  its  head,  of  which  three  are  first-rate,  was  found 
to  be  so  great,  that  the  canal  was  abandoned  almost  as  soon  as  formed, 
and  that  the  rq>eated  attempts  at  reparation  afterwards  were  only 

*  Ib  thetennnl  do  not  pretend  to  perfect  accuncf :  they  are  noted  from  reooflec- 
tioa.    gftrtjf  sfc  tnri  K^rdam  sus  two  of  thoge  itstedio  hare  yielded  a  Ukh  of  rapcdi 
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efficient  for  a  season,  and  were  overcome  by  the  increasing  difficulties. 
Had  irrigation  existed  to  any  extent,  100  years  could  not  have 
obliterated  all  traces  of  it ;  and  had  the  water  flowed  for  any  length  of 
time,  results  analogous  to  what  are  now  experienced  elsewhere 
would  have  followed,  and  must  have  left  a  trace  behind  them.  Of  the 
former  condition  of  this  canal,  I  must  therefore  content  mysdf  with 
these  inconclusive  remarks. 

Restoration  of  the  Canals  in  the  Delhi  Territory, 
The  attention  of  Government  seems  to  have  been  drawn  to  the 
canah  shortly  after  these  provinces  came  tmder  our  dominion.  I 
have  understood  the  first  suggestion  was  the  offer  of  a  gentleman 
(Mr.  Mercer)  to  re-open  the  Delhi  canal  at  his  own  expence,  un- 
der the  engagement  of  having  secured  to  him  the  whole  benefits 
resulting  for  a  period  of  20  years,  which  was  not  accepted; 
and  imder  orders  of  Government,  a  survey  and  design  for  the  work 
was  completed  and  submitted  for  consideration  by  Lieut.  Macartney, 
of  the  Cavalry,  in  the  year  1810;  this  was  further  followed  up,  if  not 
preceded,  by  several  reports  from  other  officers  on  the  subject ;  (Lieut. 
White  of  the  infantry  and  Lieut.  Foedtce  of  the  engineers,  amongst 
the  number,)  whose  reports  are  lodged  in  the  Chief  Secretary's  Office : 
and  the  whole  subject  seems  to  have  elicited  such  a  variety  of  opinion 
from  Colonels  Ktd,  Garstin,  and  Colebrookb,  either  as  Surveyors  Ge- 
neral or  Chief  Engineers,  that  the  matter  seems  to  have  fallen  into  abey- 
ance, until  revived  during  the  government  of  the  Marquis  of  Habt- 
iNos.  In  the  same  year,  a  survey  of  the  Doab  canal  was  made  by 
Lieut.  Tod,  followed  up  by  a  notice  from  Lieut.  Hodgson,  from  which 
nothing  resulted.  The  canal  of  Fbroz  Shah  is  merely  inddentallj 
noticed,  and  appears  not  to  have  engaged  any  attention  imtil  the  peri- 
od of  Captain  Blanb's  appointment  to  the  canals.  I  am  unable  to  give 
any  special  notice  of  what  may  be  called  the  preliminary  measures, 
from  the  want  of  records  in  my  office,  where  nothing  further  than  the 
original  reports  by  Lieuts.  Macartney  and  Tod  exist. 

Restoration  of  the  Delhi  Canal,  from  the  Hills  to  Delhi,  185  wiUes  m 

length. 
This  subject  appears  to  have  early  engaged  the  attention  of  the  Ma&- 
QiTis  OP  Hastings,  although  it  was  not  till  the  beginning  of  1817,  that 
Lieut.  Blane  of  the  engineers  was  appointed  to  conduct  the  work;  his 
estimate  was  framed  on  the  report  of  Lieut.  Macartney  :  although  in 
the  progress  of  the  work,  it  was  found  necessary  to  depart  considerably 
from  the  ideas  of  that  officer,  in  consequence  of  the  dianges  effiusled 
by  the  river  in  this  interval.  The  work  was  carried  on  by  Lieut.  Blane, 
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with  great  zeal  and  in  the  face  of  nnmeroas  difficulties,  and  the  water 
being  partially  hrought  down  as  the  work  progressed,  irrigation  com- 
menced from  it  in  1819,  and  by  the  end  of  May,  1820,  the  water  was 
brought  to  the  city  of  DelH,  and  passing  through  the  main  conduits  in 
the  jmlace,  rejoined  the  parent  stream. 

lieut.  Blakb,  instead  of  drawing  his  supply  of  water  from  the 
river  by  any  of  the  old  heads  near  Bdrya,  or  as  pointed  out  by 
lieot.  Macartnbt,  from  near  Daddpur,  (either  of  which,  in  the 
then  state  of  the  case,  would  have  entailed  the  closing  up  of  what 
bad  become  the  western  branch  of  the  Jamna,  either  by  a  per- 
manent work  eminently  liable  to  destruction,  or  by  an  earthen 
dam  renewed  annually,  at  a  great  expence  and  loss  of  time,  besides 
the  almost  certainty  of  its  destruction,  from  the  floods  of  the  cold 
weather,)  wisely  selected  the  vicinity  of  Chdharpdr,  to  draw  the  sup- 
ply from,  although  it  entailed  the  passage  of  two  rivers,  one  the  Patralla, 
of  no  great  moment,  the  other  the  Sumbe,  of  considerable  difficulty, 
fr^m  its  being  the  sole  drain  of  the  mountains  south-east  of  Ndhan 
nearly  down  to  the  Jamna :  these  two  rivers  between  them  drain  also 
the  whole  coimtry  nearly  between  the  Sumbe  and  the  Jamna,  and 
as  their  streams  united  before  reaching  the  Jamna,  one  crossing  would 
be  saved.  He  unfortunately  drew  his  new  line  of  canal  from  the  junc- 
tion to  Burya,  too  close  to  the  Jamna,  instead  of  leading  it  under 
BeUaehor  and  Kharw&n,  which  though  much  more  expensive  in  the 
onset,  would  have  proved  less  so  hereafter ;  it  would  at  least  have  been 
much  safer,  as  it  has  now  become  necessary  to  take  measures  against 
the  oicroachments  of  the  Jamna*,  which  this  season  have  been  to  a 
formidable  extent,  and  may  this  year,  require  expensive  means,  to 
prevent  its  continuance,  which  can  only  be  decided  on  after  the  rains. 
The  water  led  from  the  Jamna  near  Chuharpur  is  conducted  along  a 

*  The  effieoU  of  this,  Bupposing  the  Jrnnma  to  cat  into  the  canal,  may  be  here 
BOticcd :  Ihe  present  bed  of  the  canal  i»  above  the  low-water  surface  level  of  the 
Jmmma  ;  the  f aU  of  the  Jamna  is  more  rapid  than  that  of  the  canal,  the  level  of  the 
latter  being  maintained  to  attain  the  upper  surface  level  of  the  country,  and  the 
maximom  rise  of  the  Jamna  would  suffice  to  throw  about  12  feet  water  into  the 
canal  at  height  of  floods ;  this  would  probably  cause  much  damage  in  times  of  heavy 
floods,  and  might  permanently  be  injurious  by  sweeping  out  the  bed,  and  inclining 
the  river  to  take  this  course  from  its  lying  direct  in  the  line  of  current.  In  such 
case,  it  would  break  into  the  river  again  either  at  Kanjniin,  or  at  Kdmal,  or  both, 
and  its  strength  of  current  would  suffice  to  clear  for  itself  such  a  channel  as  would 
remedy  Am  evils  it  could  not  fail  to  bring  about  in  the  meantime.  The  superior 
slope  of  the  bed  of  the  Jumna  is  likely  to  prevent  this,  and  means  may  be  devised 
to  lead  off  the  strength  of  the  current  from  the  bank,  it  has  this  year  so  fiercely 
attacked. 


Digiti 


ized  by  Google 


114  The  Ancient  Canals  in  the  Delhi  Terr&orf.  [Mabch, 

natural  channel  to  Jhydari,  thence  by  a  new  cot  into  the  Patrdlk, 
which  it  follows  to  its  junction  with  the  SUmbe,  where  Lieut.  Blank 
projected  a  dam  of  masonry,  but  was  deterred  from  its  execution  by 
the  heavy  floods  of  1820 :  the  earthen  dam  then  required  was  in  extent 
500  feet,  now  it  has  extended  to  a  serious  work  of  1200  feet ;  the  ex- 
tension is  attended  with  the  advantage  of  the  floods  attaining  less  height, 
as  none  have  reached  since  within  three  feet  of  the  height  he  noted.— 
From  this  point  an  entirely  new  channel  connected  this  work  with  the 
old  line  of  canal  near  B4trya,  whence  its  bed  was  simply  cleared  or 
restored  as  far  as  Delhi ;  in  the  vicinity  of  which  a  number  of  cdd  bridges 
were  repaired  and  some  new  ones  built,  besides  which  the  only  otiier 
works  done  were  the  formation  of  a  new  escape  dam  at  Kanjtdn  to- 
wards the  head  of  the  canal,  and  the  restoration  of  an  old  one  near  BmeoMa, 
for  the  tail  of  it ;  both  works  of  vital  importance,  though  still  insufficient 
from  want  of  a  more  centrical  escape  (as  at  Kamal),  to  pass  off  the 
heavy  land  floods  from  the  north  of  Kamdl,  which  are  added  to  those  of 
the  canal  in  the  rains :  the  old  channel  by  Bddakhera  presents  a  suitable 
site  for  such  a  work.  On  Lieut.  Blane's  unexpected  death  in  June,  1821, 
the  canal  was  considered  finished,  and  the  bills  rendered,  amountiDg 
to  somewhat  more  than  half  of  the  estimate — ^many  works  noted  is 
them  were  not  even  commenced.  The  canal  was  however  in  hat  com- 
pleted, so  far  as  conducting  the  supply  of  water  then  needful  was  con- 
cerned. When  this  supply  came  to  be  increased,  and  that  for  Fiboz's 
canal  to  be  also  brou^t  down  by  the  same  head,  the  canal  was  no 
longer  efficient ;  to  prevent  inundation,  it  became  necessary  to  embank 
the  canal  nearly  from  end  to  end,  and  when  the  water  became  so  deep 
as  not  to  admit  of  a  loaded  hackery  (or  cart)  passing  through  it,  it 
became  necessary  to  build  bridges,  so  that  from  within  a  few  years  of 
Captain  Blane's  death,  the  works  of  the  canal,  suited  to  its  present 
purposes,  have  been  in  almost  constant  progress,  and  upon  an  enhanced 
scale,  from  the  canal  being  kept  full  of  water  during  their  execution; 
for  the  irrigating  villages  had  then  become  dependent  on  it  for  the  means 
of  paying  their  revenue.  These  works  are  only  now  drawing  to  com- 
pletion. 

Restoration  of  Ferog's  Canal.    Main  branch,  Rair  to  Bahiderah,  151^ 

miles  in  length ;  Rhotak  branch,  45  miles  long ;  Darbak  branch,  32  miiei 

long ;  New  Supply  Head,  12  miles  long.  Total  length,  240  miles. 

The  idea  of  the  advantages  of  this  work  appears  to  have  presented 

itself  to  the  mind  of  Captain  Blanb,  when  employed  onihe  Delhi  caial, 

in  its  vicinity ;  but  they  were  first  specifically  brought  to  the  coosidera- 
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tion  of  goyemment  by  th«  civil  commissioner  Mr.  Fortucvb^  through 
whook  I  reoeiyed  instmotionB  in  May,  1820,  to  make  the  requisite  sor- 
reys  and  estimates ;  these  added  to  other  duties  were  not  completed , 
till  Jane,  1822,  and  were  then  submitted  to  government,  and  sanctioned 
daring  that  year;  and  I  was  honored,  by  being  appointed  to  carry  my, 
own  ideas  into  effect.  The  work  commenced  in  March,  1823;  the  exca- 
vation of  the  channel  was  completed,  and,  a  few  necessary  works  of 
masonry  for  regulating  the  water  being  finished,  the  water  was  turned 
dpwn  the  canal  in  May,  1825.  This  measure  may  appear  precipitate, 
bat  water  to  the  country,  to  which  this  was  destined,  was  so  valu« 
Me  a  boon  to  both  man  and  beast,  and  the  soil  was  generally 
so  good,  and  the  canal  relatively  to  the  Delhi  one  so  small,  that  the 
extra  expenoe  of  working  in  water  was  of  much  less  moment,  than  the 
benefits  of  the  supply  of  water  to  the  country.  Since  that  period  the 
completion  of  original  works,  as  well  as  the  extension  of  the  advantages 
of  the  canal,  have  been  progressive. 

The  original  works  consisted  in  the  clearance  of  the  old  line 
of  canal  from  Rair  to  Chamini,  with  the  formation  of  bridges,  as 
detailed  in  the  abstract  of  estimates.  The  extensions  are  of  the  main 
line  to  Bahdderah, — of  an  additional  branch  into  our  newly  settled 
frontier  towards  Darbah, — and  of  the  Rhotak  branch  to  Rhotak,  with 
all  the  works  necessary  thereon : — ^these  works  like  those  of  the  Delhi 
canal  are  dose  on  completion.  In  reference  to  the  two  canals,  which 
have  one  common  head,  I  may  here  allude  to  the  formation  of  the  ma- 
sonry dam  across  the  Sumbe,  now  in  execution,  to  supersede  the 
earthen  dun  there,  premising  that  this  dam  is  swept  away  annually 
in  the  end  of  June,  after  which,  there  is  no  regular  supply  of  water  in 
the  canal,  and  that  it  is  extending  in  dimensions.  With  every  exer- 
tion, it  occupies  about  25  days  in  construction,  and  as  it  cannot  be 
commenced  before  the  rains  are  over,  it  cannot  be  completed  before 
tiie  20th  October,  and  in  these  25  days,  the  fedl  of  the  Jamna  is  be- 
tween two  and  three  feet  (exclusive  of  temporary  rises  from  floods),  so 
t>iftt  although  there  is  an  abundant  commencing  supply  for  the  sea- 
son without  any  work  in  the  Jamna  on  the  Ist  October, — it  is  no  longer 
fo  on  the  25th,  and  it  takes  10  days  further  to  stop  up  the  escape 
channels  in  the  Jamna  near  ChUharpdr  (which  can  only  be  commen- 
ced after  the  bunds  below  are  capable  of  retaining  the  water)  ;  by  this 
time  the  river  is  a  foot  lower,  and  the  channels  at  the  separation  of 
the  eastern  and  western  branches  have  to  be  cleared  out,  which  brings 
tbefbll  supply  into  the  canal  about  the  1st  December.  With  the  masonry 
dam,  which  may  be  thrown  entirely  open  down  to  the  level  of  the  bed  of 

Q  2 


Digiti 


ized  by  Google 


116 '  T%e  Ancient  Canals  it  the  DdU  TVirtloiy. '         [Maicv,  ' 

the  S^mbe  during  the  rains'^,  and  which  may  be  planked  wp  to  fsA 
water  level  in  two  days,  and  sanded  in  front  in  three  or  four  ;  this  wiB 
be  ready  for  liie  reception  of  water  on  the  1st  October^  at  which  peri« 
od  also  may  be  ready  a  single  small  intermediate  dam,  then  neocaotry 
to  bring  down  water,  and  the  other  works  may  be  kept  in  progrew 
according  to  the  fall  of  the  river,  so  that  the  supply,  being  kept  steadj 
from  the  Ist  October,  will  reach  the  most  distant  parts  by  the  10th, 
just  when  wanted,  and  will  not  fail,  as  there  will  then  be  leisure  to  have 
each  necessary  work  in  advance  ready  at  the  moment  it  is  wanted; 
these  alone  are  advantages  outweighing  a  cost  beyond  what  this  will 
be,  the  temporary  work,  with  all  its  disadvantages,  costing  about  at 
much  as  the  interest  at  four  per  cent,  on  the  outlay  of  the  permanent 
one,  which  supersedes  it. 

Restoration  of  the  Doab  Canal,  East  of  the  Jamna.   Main  branch,  135 
miles  long ;  side  branches,  about  25  miks  in  progress. 

In  July  1822,  Lieut.  DeBitde  of  the  engineers  was  appointed  by 
the  Marquis  of  Hastings,  to  survey  and  report  on  the  then  state  of  the 
Doab  canal.  The  field  work  of  this  duty  carried  on  throughout  the 
rains  was  completed  by  the  end  of  March,  1823,  when  Lieut.  DsBudi 
was  relieved  by  Captain  Smith  of  the  engineers,  appointed  31st  De- 
cember, 1822,  to  complete  the  surveys  and  prepare  the  estimates  of 
expence  of  restoration  of  the  Doaft  canal,  which  preliminaries  being 
completed  in  May,  1823,  the  work  was  authorized  in  December  of  that 
year,  and  commenced  on  in  1824  ;  and  on  this  canal  the  great  portion 
of  original  work  of  all  descriptions  being  completed  before  the  water 
was  turned  in,  it  was  only  opened  in  January,  1830.  The  general 
completion  of  works  being  immediately  followed  by  the  departure  of 
the  superintendent.  Major  Smith,  for  Europe,  on  sick  certificate, 
the  duty  devolved  on  his  assistant,  Lieut.  P.  T.  Cautlbt,  of  artiDery, 
under  whom  the  supply  of  water  has  been  kept  up  in  the  face  of  diffi- 
culties, some  of  which  could  not  be  and  others  were  not  anticipated. 
The  deranging  causes  were,  first,  the  great  fall  in  the  upper  and  lower 
portions  of  canal  combined  with  looseness  of  soil ;  and  next,  the  many 
mountain-torrents  crossing  its  course.  The  first,  though  from  end  to  end t 
only  equal  to  that  of  the  Delhi  canal,  was  disposed  of  in  a  much  shorter 
space,  and  without  the  strong  soil  general  in  the  line  of  the  Delld  canal 

*  Practice  in  the  roanagement  of  the  dam,  if  ultimately  completed  according  to 
the  original  design,  will  admit  of  its  being  regularly  worked  in  the  rains,  so  as  to 
keep  up  a  constant  supply. 

t  The  separation  from  and  junction  with  the  Jamma  being  at  points  alnost  oa 
Apposite  sides  of  the  river. 


Digiti 


ized  by  Google 


IBSdO  TU  Ancient  (Umalsm  the  DMiTerrHoTf.  117 

to  counteract  its  effects.  The  consequence  has  been  the  displacement  of 
the  bottom  of  the  canal  at  its  head  and  tail,  where  in  consequence  of 
the  natural  inclination  of  the  country,  the  great  portion  of  the  slope 
was  concentrated.  The  only  remedy  for  such  a  defect  is,  a  system 
of  lockage  ;  this  has  been  applied  where  of  most  urgent  necessity, 
and  for  the  completion  of  which  a  design  is  now  under  the  considera- 
tion of  Government,  which  if  sanctioned  will  do  away  with  the 
eviL  The  second  cause  of  disasters,  the  mountain-torrents  which  cross 
its  course,  (the;  Bddhi  Jamna,  the  Nyagadn,  and  the  Maskarrah  rao$, 
besides  smaller  ones,)  are  now  I  would  fain  hope  nearly,  if  not  entirely, 
provided  for,  by  the  arrangements  which  last  year's  operations  have 
completed,  and  which,  there  is  reason  to  suppose,  are  such  as  are  not 
liable  to  be  injured  to  any  serious  extent  :  but  the  power  of  these 
mountain-torrents  is  such,  as  to  defy  all  calculation ; — unseen,  their  ope- 
ration in  times  of  flood  must  almost  appear  incredible,  and  in  their 
progress  they  are  so  capricious,  it  is  impossible  to  provide  for  every  con- 
tingency, that  a  series  of  years  may  present.  These  three  great  torrents 
have  been  each  provided  with  extensive  masonry  dams,  laid  open  dur- 
ing the  rains,  but  capable  of  being  shut  up  to  supply  water  when  re- 
quired at  that  season,  besides  which,  the  Maskarrah,  the  most  danger- 
ous one,  has  three  extensive  openings  leading  into  the  Hindan  river, 
and  each  now,  at  least  100  feet  in  width ;  and  so  much  has  altogether 
been  done,  that,  there  is  no  reason  to  apprehend  any  further  heavy 
expenditure  on  this  account,  except  under  some  operation  of  nature, 
which  may  destroy  any  portion  of  the  works.  These  remedial  works, 
and  the  completion  of  portions  of  the  original  design,  which  Lieut. - 
Colonel  Smith  was  unable  to  finish,  have  with  a  few  additional,  bene- 
ficial, or  necessary  works,  been  continually  in  progress  since  the 
canal  was  opened.  One  of  the  heaviest  labours  has  been,  that 
of  keeping  the  embankments  of  sufficient  height  to  prevent  the  inun- 
dation, which  would  otherwise  occur  from  the  deposit  of  the  silt 
brought  down  from  the  upper  part  of  the  canal,  raising  the  bot- 
tom of  the  canal  wherever  the  current  was  sufficiently  slack  to  allow 
its  subsidence ;  this  evil  and  expence  wiU  cease,  with  its  cause  above 
noted. 

Having  detailed  as  far  as  could  be  done  the  former  and  present  state 
of  the  canals,  and  the  original  expenditure,  incurred  thereon,  it  remains 
to  notice  the  purposes  for  which  these  canals  were  reopened,  the  results 
to  the  present  period,  and  the  current  expenditure  for  their  maintenance 
inefikiency. 
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l*f.— (y  the  jmrposef  for  which  the  Canals  were  re^opened. 

The  original  and  almost  sole  purpose  of  the  government  in  ander« 
taking  these  works  appears  to  have  been  to  convey  a  large  supply  of 
water  from  the  Jamna,  for  the  purposes  of  irrigation  of  the  crops,  Ist, 
on  lines  of  country  where  the  natural  depth  of  the  wells  was  so  great 
as  to  render  the  cost  of  irrigation  from  them  so  heavy  as  to  impede 
the  improvement  of  the  districts,  and  delay  the  resettlement  of  waste 
villages,  as  on  the  Delhi  canal.  2nd,  to  supply  the  means  of  cheap  and 
easy  irrigation  to  districts,  as  on  the  Doab  canal,  where  although  the 
wells  are  not  so  deep,  yet  the  irrigation  from  the  canal  would  be  so 
comparatively  cheap  and  easy  as  to  afford  the  probability  of  great  ex- 
tension of  the  benefit :  and  3rd,  as  on  Fbroz's  canal,  to  confer  the 
means  of  irrigation  on  districts  where  from  the  excessive  depth  of  the 
wells  none  was  heretofore  in  use,  and  to  convey  a  supply  of  good  and 
wholesome  water  to  a  country  where  generally  it  is  brackish  or  salt ;  in 
some  districts  so  much  so,  as  to  preclude  their  occupancy,  except  for  a 
few  months  grazing  in  the  rains.  To  these  points  alone  the  general  in- 
structions of  government  tend, — and  with  such  in  view,  the  original 
estimates  of  the  Delhi  canal  were  framed ;  with  the  progress  of  tliis 
work,  the  advantages  derivable  from  water-carriage,  brought  promi- 
nently forward  after  the  water  was  first  turned  in,  and  the  means  of 
using  the  water  as  a  motive  power  for  machinery,  of  which  the  late 
Capt.  Blank,  the  first  superintendent,  made  a  commencement,  led  to  the 
original  designs  of  the  other  canals  being  formed  with  reference  to 
these  ends,  which  have  been  followed  up  on  all  the  canals  by  further 
works  designed  to  render  one  or  other  of  the  above  purposes  more  ef- 
ficient ;  so  that  on  the  completion  of  the  designs  either  sanctioned  or 
now  before  government,  little  further  work  can  be  necessary,  excepting 
such  as  may  be  for  the  extension  of  these  various  benefits  to  new  parts 
of  the  country. 

2nd. — Of  the  results  to  the  present  period. 
The  annexed  abstracts  will  show  in  a  condensed  form  the  results  up  to 
the  end  of  the  last  official  year^.  In  elucidation  of  which,  and  explanation 
of  comparative  small  returns,  with  such  works,  I  may  possibly  be  oUigw 
ed  to  be  more  diffuse  than  I  would  have  wished,  to  be  enabled  to  convey 
a  correct  idea  in  regard  to  both  the  present  results  shewn  by  these  papers 
and  the  future  prospects ;  and  first  I  have  to  notice,  as  having  general 
reference  to  all  the  canals,  the  often  repeated  declaration  of  the 
government  to  the  superintendents,  as  their  main  rule  of  guidance, 
that,  the  object  of  government  in  collecting  a  rent  through  them 
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not  so  macli  to  form  a  productive  source  of  revenue  from  the  actual 
price  paid  for  the  water,  as  to  give  them  an  efficient  control  over  its 
expenditure,  by  making  it  of  value  sufficient  to  prevent  its  being  wan« 
tonly  wasted ;  and  that  they  looked  alone  to  the  general  improvement 
of  the  country,  as  the  source  from  which  they  should  derive  the  return 
adequate  to  the  outlay.  This  announcement  completely  prevented  the 
superintendents'  disposing  of  the  water  so  far  as  irrigation  was  con- 
cerned to  the  best  advantage,  and  led  to  the  settlement  of  a  fixed  rate 
of  assessment  so  low,  that  it  is  not  sufficient  to  prevent  carelessness, 
entailing  much  waste  of  water ;  from  which  it  may  be  presumed,  that, 
the  instructions  of  government  have  been  fully  acted  up  to,  and  the 
rates  levied  are  sufficiently  moderate.  I  am  unable  to  state  ^m  want  of 
knowledge  whether  the  improvement  of  the  revenue  in  canal  villages 
has  been  commensurate  with  the  expense :  I  know  the  rents  of  many 
have  been  raised,  and  that  others,  which  were  reckoned  highly  assessed, 
have  been  by  the  canal  enabled  to  pay  their  revenue ;  and  I  also  know, 
that  tracts  of  jangal  have  disappeared  in  many  parts,  and  are  super- 
seded by  cultivation,  supported  by  the  canals.  This  point  might  be 
dueidated  on  the  Delhi  canal  by  a  statement  showing  the  revenue  derived 
from  all  canal  villages  for  a  series  of  years  before  1820,  and  for  the 
sabseqaoit  years,  compared  with  an  account  of  the  revenue  derived 
during  the  same  years  from  villages  not  irrigating  from  the  canal,  and 
in  which  the  wells  were  equally  deep.  The  length  of  leases  being  consi- 
dered,— the  advantage  I  believe  would  be  with  the  canal  villages,  and 
the  comparative  difference  would  be  fairly  attributable  to  the  canals ; 
the  improvement  which  would  doubtless  appear  on  the  inland  villages, 
as  weU  as  a  corresponding  proportion  of  that  on  the  canal  villages,  being 
attributable  to  the  benefits  arising  from  a  settled  government  super- 
seding an  unsettled  one.  On  Fbroz's  canal  a  similar  comparison 
mi^t  be  made,  commencing  with  the  year  1826 ;  but  the  Doab  canal 
is  too  recently  opened  to  afford  any  room  for  comparison.  I  may  be 
permitted  here  to  observe  a  fact  which  has  forced  itself  on  my  notice 
in  my  ccmstant  intercourse  with  the  inhabitants  of  canal  villages,  that, 
wherever  a  lease  is  for  any  long  period  of  years,  of  10  or  upwards,  or 
even  of  five  years,  improvement,  and  the  use  of  the  canal  water 
make  most  rapid  strides ;  and  that  wherever  the  settlement  is  too  sud- 
d^y  raised,  or  is  for  a  short  period,  or  from  year  to  year, — ^the 
Bole  object  of  the  cultivators  appears  to  be  to  deteriorate  their  lands, 
often  until  they  fall  into  a  state  from  which  it  is  difficult  to  recover 
them;  and  to  this  the  deadly  epidemic  of  1829-30  has  much  added, 
by  leaving  valuable  villages  without  hands  sufficient  to  cultivate  their 
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lands*.  The  abstracts  ehaw  that  on  the  Delhi  canal,  an  hnmedi* 
ate  and  satisfactory  commencement  was  made  by.  the  cultivators,  in 
availmg  themselves  of  the  benefits  pnt  within  their  readi ;  on  the  other 
canals  this  is  apparentiy  much  less  the  case,  the  explanation  of  which 
appears  to  me  to  be  simply,  that,  on  the  Delhi  canal  and  upper  parts 
of  Fbroz's  canal,  irrigation  from  its  waters  was  merely  the  resumption  of 
an  old  practice,  of  which  the  memory  still  remained,  and  the  country 
being  intersected  by  old  water-courses,  the  villagers  had  merely  to  fol- 
low up  their  traces  to  the  canal  banks,  and  clear  them  out  with  a  tole« 
rable  assurance  that  when  opened  they  would  be  serviceable,  and  that 
their  money  expended  on  the  clearance  would  not  be  thrown  awayf.  On 
Feroz's  canal,  below  Suffidon,  and  the  Doab  canal,  the  case  was  totally 
difiTerent ;  no  remains  of  ancient  water-courses  existed  to  point  out  to 
the  inhabitants  the  mode  of  drawing  the  water  to  their  lands ;  they  had 
not  the  recollections  of  such  a  system  of  irrigation  having  existed,  and 
had  to  buy  all  their  experience  of  the  disadvantages  of  adopting  what 
was  the  cheapest  mode,  a  direct  cut  from  the  nearest  point  of  the  canal  to 
their  lands  without  reference  to  level ;  and  it  was  not  until  they  had 
bought  this  experience,  and  failed,  that,  they  would  listen  to  the  advice 
given  them,  and  lead  their  water-courses  so  as  to  answer  the  purpoBea. 
On  Fbroz's  canal,  the  system  too  led  to  a  perfectly  new  mode  of  life : 
instead  of  continuing  a  pastoral  people,  who  depended  on  the  periodical 
rains  raising  them  grain  sufficient  for  their  food  with  littie  trouble, 
they  early  made  the  discovery,  that,  with  plenty  of  good  water  for  their 
cattie,  if  they  used  it  for  irrigation,  they  must  give  up  a  life  of  idleness 
for  one  of  comparative  labour,  and  it  was  only  by  very  slow  degrees 
they  acquired  the  knowledge,  that,  the  advantages  derivable  from 
it  would  compensate  them  for  the  labour,  and  it  is  only  now  that 
the  advances  are  beginning  to  be  rapid,  and  advice  sought  as  to  the 
best  means  of  availing  themselves  of  the  water.  It  cannot  however  be 
expected,  that  the  benefits  of  the  canals  in  Haridna  will  be  developed 
until  the  rising  generation  brought  up  on  the  line  of  canals  to  labour, 
forms  the  majority  of  the  inhabitants;  and  will  not  be  fully  so,  until 
time  and  good  government  does  away  with  the  recollections  of  the  life 
of  general  inactivity,  added  to  the  predatory  habits,  of  their  ibre&then 

•  This  epidemic  was  not  confined  to  the  canals,  but  extended  from  MdimmM 
to  Jaigmr,  as  also  east  of  the  Jamna,  when  the  Doab  canal  was  not  opened.  The 
abstracts  wiU  show  its  effects,  from  which  many  places  hare  not  yet  recovered. 

t  The  ezpence  of  clearing  out  the  water-couives,  from  100  to  200  rapees  per 
mile,  is  always  incurred  by  the  coltiTators,  sometimes  aided  by  a  losa  ftw 
government  free  of  interest 
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Ob  &e  JDoah  €«m1  tlit  «haafe  it  not  ••  great,  bev^oalf  of  eaa  ij»» 
km  oi  iirigaitkwi  for  uiotlitr*  It  is  almost  too  mudi  in  ita  inimoy  to 
iBow  oi  coa^pariaoBS,  but  the  results  are  oonsisteiit  mth  the  premiseB» 
and  the  |m>gres8  d  irrigation  has  been  infinitdy  more  rapid  than  on 
|Wos*a  canal,  though  less  so  than  on  the  Delhi  canal ;  the  decreaso  in 
the  last  erof ,  shown  in  the  abstract,  oompafed  with  the  oorreeponding 
sae  o#  the  preceding  year,  being  solely  owing  to  the  excess  of  rain  dux'- 
lag  the  kst  cold  season,  diminishing  the  necessity  for  water,  a  cause 
iribichhaa  frequently  had  corresponding  results  on  the  Delhi  canaL  It 
being  a  clear  matter  of  coarse  that,  where  rain  Islls  in  sufficient  quan- 
tity to  ripen  the  crops,  they  will  not  draw  upon  the  canal  for  a  supply 
to  be  paid  for. 

It  was  found,  chiefly  on  Fbroz's  canal,  that  many  villages  were  in- 
dined  to  go  on  as  they  had  heretofore,  without  employing  the  water 
for  irrigation,  but  freely  using  it  for  all  village  purposes,  and  for  thct 
siqiply  of  their  cattle,  saving  themselves  the  ezpence  and  trouble  of 
drawing  water  or  maintaining  their  wells  and  tanks  efficient.  As  they 
benefitted  considerably  by  the  canal  in  this  way,  it  appeared  rea- 
aooable  that  they  should  contribute  their  share  to  its  support ;  and  it 
was  submitted  to  government,  that  although  villages  paying  above  i^ 
certain  sum  annually  (fixed  at  100  rupees)  in  shape  of  water  rent 
on  irrigation,  should  still  have  the  free  use  of  the  water  for  village 
purposes,  yet  that  those  paying  less  should  contribute  to  the  expences 
of  idiat  they  benefitted  from,  by  paying  a  moderate  rate  on  the  number 
of  cattle  of  all  kinds  belonging  to  the  village.  This  rate  was  fixed  at  six 
nqpees  per  100  head  of  cattle  per  annum, — a  rate  so  infinitely  below  the 
cost  of  watering  from  wells,  that,  to  the  westward,  cattle  are  brought  to 
the  canal  from  villages  distant  many  miles.  The  distinction  made  in 
fovor  of  irrigating  villages  has  led  to  many  irrigating  up  to  and  beyond 
the  limit,  whidi  gives  free  water  to  the  cattle ;  and  in  villages  within 
readi  of  canal  irrigation,  this  source  of  income  will  gradually  cease, 
bat  will  still  be  continued,  and  go  beyond  what  it  has  now  attained  by 
the  watering  of  cattle  of  villages,  either  so  distant,  or  so  situated,  as 
to  be  nnahle  to  irrigate,  and  it  is  one  so  fedr  and  reasonable,  that  it  may 
tafoly  be  continued.  The  filling  of  village  tanks  at  certain  rates  is  in 
h0t  only  a  modification  of  the  above,  and  requires  no  special  notice. 
0/  the  Employment  of  the  Water  for  moving  Machinery. 
The  only  application  of  the  water  of  the  canals  for  the  movement 
of  machinery  hitherto  put  in  practice  has  been  of  a  very  simple  nature, 
jet  producing  what  will  i^pear  comparadvely  great  results,  as  a 
aonwe  of  revenue.    The  use  of  the  water  is  let  out  to  those  who 
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offer  most  for  it,  and  as  the  rent  offered  can  never  exceed  a  rate  wlikli 
miflt  be  under  the  cost  of  other  modes  of  doing  the  same  work»  tiie 
employment  in  this  way  of  siarpliis  watei',  or  of  streams  again  returned 
to  the  canal  for  irrigation,  is  a  general  benefit  to  the  community,  and 
tends   to  cheapen   commodities  for  which  the  demand  is  constant. 

The  first  introduction  of  the  system  was  by  Captain  Blane,  who  per- 
mitted the  erection  of  three  small  mills  for  grinding  flour  in  Delhi,  on 
payment  of  an  annual  rent  of  25  rupees.  Since  these,  mills  of  superior 
powers  have  been  erected  at  the  cost  of  government,  which  in  Delhi  and 
its  vicinity  are  rented  at  rates  varying  from  two  rupees  to  five  rupees  per 
day,  each  mill;  according  to  its  power,  which  depends  on  the  height  of 
head  water  available  at  the  different  sites.  The  produce  of  the  flour 
mills  in  Delhi  fluctuates  considerably,  but  with  the  supply  of  water  now 
becoming  annually  more  constant,  the  range  will  become  from  25  to 
30,000  rupees  per  annum,  beyond  which  it  is  not  likely  to  go.  Similar 
mills  are  being  constructed  at  Kamdl,  the  income  from  which  is  ex- 
pected to  realize  from  9  to  12,000  rupees, — as  the  large  cantonment, 
added  to  the  city,  will  probably  yield  abundance  of  work,  and  time  and 
leisure  will  enable  future  superintendents  to  select  many  advantageous 
spots  for  the  erection  of  small  flour  mills  suited  to  the  demand, 
every  one  of  which  may  be  more  or  less  a  productive  source  of  revenue, 
compared  with  the  expenditure,  if  due  attention  be  paid  to  suit  the  sup- 
ply of  mills  to  the  probable  work.  On  Fbroz's  canal,  the  only  mills  erect- 
ed are  those  at  Hansf,  less  powerful  than  the  Delhi  ones,  but  as  yet 
too  powerful  for  the  demand ;  their  produce  however  compared  with 
their  expence  is  satisfactory,  and  in  such  a  rising  town  as  Hanei, 
full  employment  for  them  may  be  anticipated.  With  exception  of 
the  vicinity  of  Jh(nd,  no  other  place  holds  out  work  for  any  extensive 
sets  of  mills  on  this  canal,  and  there  the  slope  of  the  canal  appears 
sufiident  to  pVomise  a  return  of  about  15  per  cent,  on  the  outlay. 

The  capabilities  of  the  Doah  canal  in  this  respect,  as  in  many  others, 
are  very  great.  Flour  mills  have  been  erected  at  Sahardnpiir,  and  near 
Delhi,  and  the  produce  shown  in  the  abstract  is  the  return  from  them ; 
others  are  just  completed  at  Shamli  :  and  there  are  other  large  towns 
capable  of  affording  work  for  many  more,  some  of  which  are  authorized 
and  others  contemplated,  the  waste  water  from  all  being  available  for 
irrigation  below  the  mill  sites.  Besides  the  above,  saw  mills  are  about 
to  be  tried  at  Delhi  and  Kamdl,  places  which  would  yield  much  of 
such  work,  being  the  marts  from  which  the  upper  part  of  western  India 
is  supplied  with  timber,  from  the  forests  of  the  Jamna  and  the  Ganges. 
Models  of  oil  and  sugar-cane  mills  have  also  been  pi'epared,  which 
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ivomise  not  o^  to  be  Buccesifii],  but  likely  to  find  an  abundance  of 
cm^ojment,  the  lines  of  the  Delhi  and  Doab  canals  producing  much 
s^gar-cule,  with  very  imperfect  modes  of  expressing  the  juice. 

It  will  be  iq[yparent,  that  all  these  modes  of  employing  the  water  are 
tif^y  advantageous,  and  do  not  interfere  with  the  main  purpose  of  the 
eanak,  that  of  irrigation ;  the  mills  being  established  either  where  sur- 
plns  water  escapes,  or  where  it  is  returned  below  the  mills  into  the 
canal  again,  no  loss  of  water  is  entailed  to  irrigation^  beyond  the  ab* 
iorptioQ  and  cTaporation  of  the  mill  streams. 

Of  the  Employment  of  the  Canals  for  the  Transit  of  Merchandize, 
This  object  has  as  yet  been  only  very  <  imperfectly  attained,  being 
chiefly  limited  to  the  transit  of  rafts  of  timber  on  the  line  of  canals 
between  the  forests  of  the  Jamna,  from  which  the  rafts  enter  the  canal 
at  its  head,  to  all  intermediate  places,  along  the  canal  of  Feroz  Shah, 
as  fv  as  Hissar,  a  distance  of  200  miles.  Down  the  Delhi  branch  from 
Rair,  few  if  any  rafts,  except  for  canal  works,  have  passed  down,  as 
they  could  not  reach  nearer  to  De/At  than  12  miles,  from  the  obstructions 
presented  by  the  ancient  bridges  and  reduced  dimensions  of  the  canal. 
It  b  therefore  preferable  for  rafters  to  use  the  Jamna  for  such  purposes, 
conveying  their  rafts  to  within  a  mile  of  the  city,  though  attended  often 
by  great  danger  in  the  rains,  or  delays  in  the  hot- weather. 

I  do  not  conceive  for  these  reasons,  that  the  Delhi  branch  will  ever 
come  into  use  for  rafting,  beyond  the  demand  of  the  vicinity  of  the 
canal,  which  with  so  much  jungle-wood,  available  for  common  purposes, 
is  not  likely  at  an  early  period  to  be  great.  The  Doab  canal,  it  is  pro- 
bable, will  be  80  employed  as  soon  as  the  completion  of  the  works  in- 
tended to  rectify  the  disadvantages  attendant  on  the  heavy  fall  at  head 
and  tail  of  this  canal,  shall  afford  means  of  locking  the  whole  line  of 
strong  descent.  This  canal  will  ultimately  come  into  use  for  rafting, 
not  only  on  account  of  its  safety  and  more  equable  depth  of  water,  when 
compared  with  the  Jamna,  but  because  Sahardnpur  is  the  general 
mart  for  all  timber  brought  from  the  range  of  hills  between  the 
Jamna  and  the  Ganges,  and  the  merchants  will  doubtless  see  the  ad- 
vantages of  at  once  rafting  direct  from  Sahardnplir  to  Delhi  by  a 
safe  and  expeditious  line  of  water  carriage,  instead  of  incurring  the 
cost  of  a  land  carriage  of  16  miles  to  the  Jamna,  added  to  the  dan- 
ger and  delays  of  the  river  navigation. 

In  regard  to  boat  navigation,  aU  that  has  yet  effected  has  been 
done  by  the  superintendent,  in  using  boats  for  the  transport  of 
lime,    from  the  upper  to  the  lower  parts  of  the  canal,  which  has 
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bMD  a  matto  of  great  convenience,  from  the  dtfferitjr  of  < 
land  carriage;  indeed  more  so  than  one  of  saving,  on 
the  unformed  condition  of  the  canal  banks  for  the  pnrpoee  of  < 
age.     In  this  respect,  the  DwU^  canal  is  well  advanced;  to  make  its 
banks  available,  notiiing  beyond  a  clearance  of  trees  is  neoeesary* 
when  it  may  become  an  object  to  cut  tiiem  down,  on  completion  of 
the  locks.    On  the  Delhi  and  Haridma  branches,  the  naeessary  vroA 
is  rapidly  progressing,  and  the  last  lode  necessary  is  just  oompletad.  To 
establish  such  a  novelty  however  will,  I  fear,  require  theexperiflMot,  to 
be  made  by  the  government,  of  establishing  some  boats  suited  to  the  ca- 
nals, to  ply  for  the  carriage  of  goods ;  for  instance,  between  Kamdl,  or 
Rair  and  Hansi,  and  I  think  such  might  shortly  be  done  with  advsn- 
tage.    There  is  at  present  a  most  extensive  traffic  existing  across  from 
the  Dodb,  through  Pdnipat,  and  Sonipat  to  Hansi,  for  the  export  of 
sugar  ;  the  return  being  salt,  and  coarse  grain,  and  Hanei  bemg  one 
of  the  chief  entrep6ts  in  that  quarter,   for  the  supply  of  the  western 
states.    It  appears  to  me,  it  would  conduce  greatly  to  the  prosperity  of 
Hansi,  if  the  line  of  trade  could  be  diverted  frx>m  Pdnipai  to  die 
canal  at  Rair,  where  the  Hansi  and  Delhi  branches  separate,  instesd 
of  proceeding  direct  from  Pdnipat  to  Httn$(  vi&  Neaulta,  by  a  land 
carriage  of  about  70  miles.     From  Rair,  the  sugar  loaded  on  the  canal 
boats  could  either  proceed  to  within  12  miles  of  Delhi*,  saving  about 
40  miles  of  land  carriage,  or  by  Fbroz's  canal  to  Hansi;  on  this  Ut- 
ter line  a  return  cargo  would  always  be  secure ;  and  north  of  Komdl, 
being  a  great  sugar  country,  it  is  probable  much  would  be  expected 
thence,  independent  of  that  reaching  the  canal  from  the  Dodb,  by 
Pdnipat,    Another  mode  in  which  it  is  probable  such  a  trade  mi§^t 
.be  established  would  be  the  offer  of  a  premium,   to  the  indiviiksl 
who  should  have  conveyed  the  greatest  value  of  imports  and  exports 
by  the  canal,  beyond  some  fixed  sum,   up  to  a  stated  period.       Some 
mode  which  would    give  the  merchants   a  knowledge  of   the  ad- 
vantages to  be  derived  from  water   over  land  carriage,  without  en- 
tailing on  them  present  expence  and  risk,  will  I  think  be  necessary,  to 
set  the  matter  going,   after  which  it  may  be  safely  left  to  its  own 
merits. 

Of  rafting  on  Fbroz's  canal,  the  knowledge  of  relative  cost  and 
charges  was  first  given,  by  all  timbers  for  the  canal  and  garrison  works 
at  Hansi  being  rafted  by  the  canal ;  and  the  result  has  been,  that,  the 

*  At  the  cost  of  a  siagle  dnw-briclfe,  boats  could  be  enabled  lo  rsMh  wHIua  >is 
miles  oi  Delhi,  and  alterationa  to  three  <M  bridges  would  take  then  lo  within  twe 
vaSkMotJMkL 
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in^ot  ot  ^aber  firam  Karnii  to  JMtd,  jBmti,  and  HimoTp  by  1»4 
«tr»g«*  1m»  boeii  ^ompletdy  /MiperB^dsd.  ^  ouud  being  capable^ol 
•anrjring raft>*  of tbe  b9«^itt timbirB,  iiiciiidiQg,a)idiM5g9(i  widths 
•raal  dnty^  «t  a  oo«t  of  about  one«half  of  the  land  oomafe ;  and  con!%- 
ywriM^  T^aka  may  be  esqiected  eltewbere,  when  once  tbe  advanta^ia 
gftnuyort  of  meiehandize  by.boataia  dearly  ahown.  The  boats  aoitr 
ftUe  to  Uie  oanala  ahodd  be  long  and  narrow,  and  of  burthen  from  100 
lo  200  mawiid8*,diarpat  both  ends,  andwith  a  falling  mast, and  sail,  to 
take  adfvnti^  of  the  wind  so  often  fiBProrable  for  a  retnm  passage 
tgunst  the  stream.  The  current  however  is  no  where  sufficient  to  offer 
any  aerions  impediment  to  traokiqg  up. 

Of  iuiuhy  mimr  Items  of  Revenue. 
With  the  view  of  preventing  waste,  and  discontent,  or  oomplamta 
of  partiality,  it  has  been  made  a  rule  on  the  canals,  that,  nothing,' the 
produce  of  the  canals,  shall  be  giTen  free  of  payment  of  what  is  deem- 
ed an  equivalent,  and  that  whoever  chooses  to  give  the  equivalent 
may  have  the  right  pmnchased.    This  leads  to  sundry  small  coUeetions, 
which  individually  trifling  are  collective  sufficient  to  pay  a  most  eon« 
sideraUe  portion  of  the  outlay  in  improving  tJiis  source  of  income,  by 
planfting  timber  trees  on  the  canals.  In  the  ndns,  the  canal  bounds  pro* 
dnoe  annuaHy  a  strong  growth  of  various  descriptions  of  grasses,  and 
jungle;  these  have  to  be  cleared  annually  to  admit  of  repairs  and 
4K)ceaB  to  the  banks;    what  is   unjo^table  is  burnt,  and  what    is 
useful  is  stacked  and  sold.    The  bounds  are  in  many  parts  covered 
wi^  trees  of  natural  growth,   of  which  sudi  as  would  impede  tiie 
ultimate  purpose  of  trackage  are  disposed  of  when  wanted  in  the 
neighbourhood.    Licences  are  also  granted  for  cutting  forage  from 
tbe  canal  bounds.    These  together  produce  the  sums  stated  in  the 
cohnnn  of "  sale  of  produce  of  canal  bounds,"  in  the  annexed  ab- 
stracts, which  though  as  yet  trifling  will  ultimately  become  of  material 
amount,  when  the  useful  forest  timber  trees,  now   planting  on  the 
canals,  shall'  attain  value  with .  age,  of  whieh  an  idea  may  be  formed 
from  the  canal  banks,  west,  of  ihe  Jamnft,  affording  space  for  about 
200,000  trees  to  attain-maturity  ;  they  are  planted  in  such  numbers 
that  from.  10  to  15,000  get,  past  tbe  age  of  danger  annually,  at  an 
expenditure  limited  to  2000  rupees.     At  the  age  of  20  years,  the 
average  value  of  each  timber,  if  only  rated  at  2^  rupees,  would  admit 

*  Itoaeamaniids  of  sngsr^grsiii,  mod  tuck.  hssTy  artidfls  would  lie  iuaids  a 
bost4tftknstetdBptli,ofsiatsble  feagth,  sad  7  to  8  f^t  kesm,  which  might  be 
satiny  Josdedto  dfaw  two  liMt.waler^  m.ss  to  pats  wider  (ha  bridges  freely  at  ottn- 
SMm  water  lerd. 
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a  similar  number  to  be  cut  down  annually,  being  in  value,  at  the  above 
average,  30,000  rupees ;  though  when  once  the  regular  cutting  com- 
mences, it  will  of  course  only  be  picked  trees  which  are  felled  in 
number  suited  to  the  demand  for  public  and  private  purposes,  and 
which  individually  will  be  far  more  valuable.  The  produce  of  the  canal 
bounds  may  therefore  I  think  be  ultimately  of  considerable  impcurtanoe, 
and  probably  much  more  than  I  anticipate,  from  the  destniction  of 
the  natural  forests  of  the  country  from  want  of  protection*,  and  the 
total  absence  of  any  system  of  plantation  in  this  part  of  the  country.    ' 

The  only  other  item  of  income  noticeable  as  having  been  one  anti- 
cipated by  Captain  Blank  is  that,  from  renting  out  the  fishing  of  the 
canal ;  as  yet  it  is  hardly  worth  notice,  and  can  never  be  of  any  mo- 
ment, if  I  may  judge  from  past  experience. 

As  a  source  of  revenue  fines  should  not  properly  be  estimated  :  the 
object  of  levying  them  b  to  aid  in  the  prevention  of  waste  or  wilful 
misuse  of  the  canal  waters  ; — ^to  protect  the  embankment  from  injury, 
and  thereby  save  its  vicinity  from  inundation  : — and  to  secure  the 
plantations  from  depredation  and  negligence. 

NoTB. — ^The  above  report  concludes  with  accurate  statementa  of  the 
various  items  of  expence  incurred  upon  the  canals,  for  which  we  cannot 
find  space ;  we  have  however  endeavoured  to  condense  their  contents  into 
the  foUovring  table,  under  such  heads  as  could  be  readily  separated. — ^Eo. 

Abstract  of  Expences  incurred,  or  estimated,  upon  Permanent  Works  of  the 
three  Canals,  up  to  the  present  time. 


Denomination  of  woik. 

Delhi  Canal. 

Haridna  Canal. 

Doab  Canal. 

Excavations  and  embankments, 

gulators,  and  sluices,  

Bridges  (some  with  locks),  .... 

Under  ground  channels, 

Irrigation  oudets,  &c 

Exoerimental  works..  • 

Rs.         A.  P. 
1,60,309    2  10 

1,03,113    8    9 

1,02,547  10    9 

3,099    1    9 

4,500    0    0 

4,938  14    0 

45,538  10    8 

4,414    6    0 

2,281  15     1 

52,264    9  11 

Rs.          A.  P. 
3,50,653    3    4 

26,769    3    2 

69,658  15    9 

6,500    0    0 

35,769  14    0 

6,351*  9    4 

2,283  15    3 
52,175    8    4 

Rs.       A.  P. 

1,76,426    8    0 

1,20,656  14     1 
95,315    2    3 

36,234*  ii     2 

Water-mills  for  saws,  floor,  &c... 
DeoAts.  choukis.  &c. 

25,192  14    0 
8,195    0    9 
5,490  13    4 

Plantations  of  trees  on  banks,. . 
Establishment,   .............. 

Total  of  Estimates  and  Bill 
for  Works, 

• .  • . 

4,83,007  15    9 

5,50,162    5    2 

4,67,511  15    7 

*  The  forests  of  the  Jamna  are  nearly  destroyed  from  indiscriminate  cutting, 
since  they  fell  under  our  authority  :  any  one  is  allowed  to  cut  what  he  plcusci, 
and  where  he  pleases,  on  payment  of  a  merely  nominal  duty,  and  the  whole  ooontry 
resorts  here  for  supplies.  Formerly  it  was  not  so :  the  result  is,  that  now  there  is  not 
a  sanl  tree  fit  for  public  purposes,  within  six  miles  of  the  river ;  no  roads  exists  and 
the  cost  of  timber  in  consequence  in  my  recollection  has  doubled. 
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The  total  first  outlay,  for  the  restoration  of  the  system  of  canals  wiU  by 
tills  table  appear  to  have  been  about  fifteen  lakhs  of  rupees  : — it  is  im- 
possible  on  the  present  occasion  to  specify  the  particulars  of  the  various 
works  of  engineering  skill  which  the  nature  of  these  canals  rendered 
necessary  :^-one  of  the  sluice  dams  was  described  in  our  number  for  Oct. 
1832  (vol.  i.  p.  454),  and  we  hope  hereafter  to  select  for  insertion  other 
works  equaUy  novel  and  interesting  to  Engineers,  from  among  the  numer- 
ous plans  and  designs  transmitted  by  the  Superintendent  to  Calcutta. 
Meanwhile,  we  must  conclude  this  notice  with  a  condensed  abstract 
of  the  revenue  of  the  canals,  and  the  ordinary  outlay  in  maintaining 
them,  also  compiled  from  Major  Colvin's  statements. 
Abetract  of  the  Revenues  and  ordinary  Expences  of  the  several  Canals 
since  the  period  of  their  restoration. 
Rbvbnub. 


Fhmi  what  •ource. 

Delki  Canal,  for 

23  half  years, 

np  to 

1830-31. 

Hansi  or 

Feroz'sCanal, 

11  half  years, 

np  to 

1830—31. 

Canals  west 
of  the  Jamna, 
since  the  ac- 
counts were 
united  for 
one  year, 
1831-32. 

Doab  Canal, 
for  4  half 

years,  up  to 
1831-32. 

Rent  of  gitmnd  under 

Irrigmtion,  Rati  crop, 

„       Kkerif  ditto,. . 

Rent  for  watering  cattle, 

Rent  of  water-mills,    .. 

Tranait  doty  on  rafts  of 
timber,   

Sale  of  produce  of  canal 
boindy, 

tanks,  &c 

Fines  for  breach  of  canal 
reg^tions, 

Rs.        A.  P. 

1,88,070    5    5 

1,47,522    4    1 

2,098    5    7 

80,029  14    5 

2,933    4    0 

4,299  14    9 

2,250  15    4 

15,711    5    9 

Rs.     A.  P. 

38,185  10    6 

30,012     1    3 

8,334  13  10 

8,332  13    9 

3,957    3    7 

1,469  13  10 

1,547  11  11 

8,047  11    7 

Rs.     A.  P. 

27,698    3    4 

23,318     1     7 

4,210    9    7 

19,002    3    7 

2,061  15    0 

1,810    6  11 

317    0    1 

2,463    2  10 

Rb.     a.  P. 

9,559  12    0 
4,074  11  10 

3,361  "6    8 
1,271  11    9 
1,985  10    0 

Total  income,..,. 

4,42,916    5    4 

99,888    0    3 

80,881  10  11 

20,253    4    3 

Annoal  inoome,  say,    . . 

42,000    0    0 

20,000    0    0 

81,000    0    0 

10,000    0    0 

EXPBNDITURB. 


Establishment  for  su- 
perintendence of 
works,  collections, 
Ac 

Amount  of  Uie  ordi- 
nary repairs,  as  per 
Boothly  bills,.. 

Total  expenditure, 

Annoal  e^ense,  say, 


3,47,195    7  9 
69,169  12  4 

1,51,770  10  0 
5,803    6  6 

79,722  14    7 
18,342    8    5 

74,715    6    2 
10,509    5    6 

4,16,365    4  1 

1,57,574    0  6 

98,065    7    0 

85,224  11    8 

40,000    0  0 

28,000    0  0 

98,000    0    0 

42,500    0    0 
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II. — Abstract  of  Obiervations  of  the  Temperature,  Pressure,  and  Mfgro* 
metrical  state  of  the  Air  at  Nasirdbid,  By  Major  T.  Oliver. 
The  bajrometer  is  tke  same  I  used  at  Delhi,  and  the  observationi 
have  been  reduced  by  the  same  quantity  (.055),  to  make  them  compa- 
rable with  those  in  the  Surveyor  General's  office.  The  thermometen 
are  also  tbe  same.  I  have  not  been  able  to  note  the  barometer  at  10 
A.  M.  excepting  for  two  or  three  months :  the  daily  range  appears  to  be 
about  0.10.  The  mean  temperature  of  the  day  has  throughout  been 
taken  as  the  mean  of  sunrise  and  2  b.  30  m.  p.  m.  ;  and  of  the  nigbt, 
the  mean  of  sunset  and  sunrise.  I  lately  obtained  from  Calcutta  oae 
of  Darnell's  hygrometers,  intending  to  compare  its  dew-point  indies* 
tions  with  the  wet  thermometer  depressions  in  this  dry  climate ;  but  I 
cannot  procure  ether  that  will  produce  ^  depression  of  more  than  5* 
or  6^  below  what  water  will  effect,  and  this  of  course  is  useless  here, 
unless  in  the  rains.  We  have  already  a  sufficient  number  of  comparisons 
of  this  sort  in  moist  air,  but  it  would  be  desirable  to  have  them  in  the  drj 
air  of  this  part  of  the  country.  As  the  moist  thermometer  sinb 
sometimes  as  much  as  40*,  some  freezing  mixture  must  be  requisite  to 
get  the  dew-point  in  such  cases,  where  I  imagine  the  best  ether 
would  not  answer  the  purpose. 

Regarding  the  Tables  I  now  send,  it  will  be  observed,  tliat  in  TaUe 
III,  I  confine  myself  merely  to  temperatures  and  wet  thermometer  de- 
pressions :  these  can  be  reduced  at  any  time  into  tensions,  when  die 
subject  may  have  undergone  due  investigation :  in  the  mean  time, 
the  dew  points  and  mean  comparative  tennons  have  been  calculated, 
as  in  my  fonner  communication. 

Tablk  l.'^Barometer  reduced  to  d2«» ;  Tenyperature  of  the  external  Am 
and  Deduced  Elevation  of  Nasirdbdd  above  Calcutta. 


Year  and 

Barom. 

Temp. 

Eleva- 

Year  and 

Barom. 

Temp, 
of  An-. 

ElcTa- 

Month. 

4  p.m. 

of  Air. 

Uon. 

Month. 

4  P.M. 

tion. 

In. 

• 

Feet. 

In. 

• 

Feet 

Dec.  1830,  .. 

28,513 

72,8 

1435 

Dec.  1831,  .. 

28,467 

65,2 

1462 

Jan.  1831,  .. 

,510 

72,2 

1468 

Jan.  1832,  .. 

,483 

68.8 

1430 

Febmaiy,    .. 

,398 

68,4 

1474 

February,    .. 

,365 

69.6 

148$ 

March,  ..  .. 

,338 

86,1 

1529 

March 

,312 

79,7 

1493 

April, 

,230 

96.3 

1508 

April....... 

,218 

95,9 

1526 

M^,  • .    •  • .  • 

,117 

102,7 

1495 

May,    

,161 

98.2 

1497 

June, 

27,979 

99,4 

1532 

lune, 

28,000 

100,1 

1526 

July 

28,003 

94,5 

1529 

July 

27,951 

91,4 

1539 

Augurt,..  .. 

,040 

87,2 

1500 

August,  .... 

28,032 

85,8 

1425 

,138 

85,9 

1493 

September,. . 

,183 

88.3 

1504 

October,  .... 

,278 

87,6 

1444 

October, .... 

,340 

89,2 

1466 

r*  ovcui  ber , . . 

,407 

76,1 

1431 

November, . . 

,461 

81,3 

1473 

Meani, 

28,246 

85,6 

1487 

Ueani,  •.  .. 

28,248 

84,5 

I486 
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Tablb  n. — M$m  Ttmfenxhare  of  euch  Momth,  with  the  iSferenoet  fmrnl 
the  Mean  of  the  Year. 


MoDth. 


JlBIMTy,  •  >  .  • 

Fciynmyy  .. 
March,..  .. 

April, 

Uif, 

Jme, 

July 

Aoguit, 

September,.. 

October, 

Noveniber, .  • 
December,  .. 


Day. 


o 
60,3 
60,0 
71,7 
86,0 
90,5 
91,6 
86,7 
82,1 
81,4 
79,3 
68,7 
60,6 


76,6 


Diff.  from 
Mean. 


o 

—  16,3 

—  16,6 

—  4,9 
-»-  9,4 
+  13,9 
+  15.0 
+  10,1 
+  5,5 
+  4,8 
+    2,7 

—  7.9 

—  16,0 


Night 


o 
57,2 
57.6 
69.0 
82,0 
86,5 
86,7 
83,0 
79,0 
78,7 
75,6 
65,0 
57,7 


73,2 


Diff.from 
Mean. 


o 

16,0 

15,6 

4,2 

8,8 

13,3 

13,5 

9.8 

5,8 

5.5 

2,4 

8.2 

15,5 


Sunset. 


o 
65,4 
64,5 
77.9 
*90,0 
93.6 
91,3 
86,7 
81,7 
83,0 
83,1 
73,3 
64,3 


79,6 


DHf.  from 
Mean. 


o 

—  14,2 

—  15,1 

—  1.7 
+  10,4 
-••  14,0 
+  11,7 
+    7,1 


2,1 

3,4 
3,5 
6,3 
15,3 


Table  Ui.^Tenyterature  of  the  Air  and  Depression  (VJ  of  Wet  Tker- 

mometer. 


Tear  and  Month. 


Temp. 


December,  1830, 
Jamary,  1831,  .. 

Fdnnary,    

Mawh 

April, 

Miy.  

June,   

J»iy 

Aogust.    

September, 

October, 

Korrmber, 


,1st  Year,. 


Sunrise. 


o 
49,8 
50,3 
50,0 
62,5 
74,4 
82,5 
82,7 
78,8 
77.1 
76,2 
69,1 
55,3 


67,4 


o 

9,5 

9,6 

5,5 

10,1 

14,7 

16,7 

9,1 

5,1 

2,7 

3,7 

8,5 

7,0 


8,5 


2h.  30m.  p.  M. 


Temp. 


o 

73,7 
72,9 
68,9 
85,3 
97,8 
104,6 
100,3 
95,6 
88,6 
87,4 
89,4 
77.4 


86,8 


Temp. 


o 
19,1 
17,8 
13,9 
22,2 
29,4 
33,6 
22,9 
17,5 
10,2 
15,1 
22,1 
18,3 


20,2 


4  p.m. 


o 
72,8 
72,2 
68,4 
85,1 
95,3 
102,7 
99,4 
94.5 
87.2 
85,9 
87,6 
76,1 


85,6 


o 
18.8 
1^.7 
14,0 
22,1 
28,0 
32,9 
23,1 
17,0 

9,6 
10,9 
20,7 
17,9 


19,4 


Sunset. 


Temp.       D. 


o 
67,3 
68,2 
65,1 
81,8 
90,0 
95,7 
89,2 
86,9 
82,1 
82,6 
82,6 
70,0 


80,2 


o 

16,2 
16,4 
12,2 
19.1 
25,0 
26,7 
14,5 
10,8 
5.7 
7,9 
14,9 
14,3 


15,3 


Dec  1831,  . 
Jan.  1832,  . 
February,.. 
March, 

ij;^ 

May,    

Joae, 

July 

August,  ... 
Scptevbcr, . 
October,  ... 
Norember, . 


52,6 

3.9 

66,2 

47.9 

5,9 

70,2 

5t,l 

7,0 

70,4 

57,6 

10,4 

81,2 

73,7 

16.0 

97,3 

76,0 

14,6 

99,0 

81,3 

10,4 

101,6 

79,5 

5,5 

93,4 

75,6 

3.2 

87,0 

72.7 

6,3 

89.5 

67,4 

13,5 

91,5 

59.3 

10,5 

83,6 

66,2 

8,9 

85,9 

9,3 
16,2 
16,6 
22,7 
32,5 
32,5 
^J 
16,1 
10,8 
17,9 
28,9 
22,8 

21,1 


65,2 
68,8 
69,6 
79,7 
95,9 
98.2 
100,1 
91,4 
85,8 
88,3 
89.2 
81.3 

84,5 


9,0 

61.2 

15,8 

62,6 

16,7 

64,0 

22,2 

74,0 

31,3 

89,9 

32,3 

^1,6 

26.2 

933 

14,9 

86,6 

10,0 

81,2 

17.5 

83,3 

27,6 

83,6 

21.5 

76,6 

20,4 

79,0 
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lUsLB  jy.^Dew  poht  (8),  calculated  from  tke  Depreimm  m  TfOle  ilL 
Comparative  Tension  (T),  and  Grmns  cf  A^oue  Vapowr  m  a  aUne 
yoot  of  Air  fG.J 


Year  and 
Month. 

S. 

T. 

G. 

Year  and 
Month. 

S. 

1      T. 

G. 

D«c-1830,  .. 
Ja>.1831,   .. 
Febraary,    . . 
March, 

S^  ;•;;:: 

Jtt«e,  

July,    

Augurt,    .... 

October,  .... 
November,  .. 

o 
31,8 
34,0 
41,6 

46,2 
48,9 
67,9 
71,6 
74,4 
70,0 
55,4 
43,0 

,338 
,370 
,528 
,372 
,260 
,224 
,463 
,606 
,759 
,685 
,449 
,438 

2,37 
2,57 
3,33 
3,74 
3,75 
4.03 
7,53 
8,56 
9,45 
8,21 
5.17 
3,47 

Dec.  1831,  .. 
Jan.  1832,  . . 
February,    . . 
Marob,    .... 

X:  ■.■.::■■■■ 

June, 

July.    

SeptMBbor,.! 
October,  .... 
November, . . 

0 

<M 
36,9 
36,S 
35,6 
38,fi 
40,4 
«,9 
71.4 
72,» 
«2.4 
35v6 
40,2 

,683 
,445 
,418 
,299 
,196 
,201 
,379 
.617 
,738 
,S3» 
,215 
,336 

4,86 

2,84 
2^ 
S,66 
2,84 
3,0» 
6,2» 

8,77 
6,4» 

3.07 

Means, 

52,5 

,458 

5,02 

Means,  ..   .. 

48,3 

,422 

4,50 

III. — Determination  of  the  Constant  of  Expansion  of  the  itandard  XO^feet 
Jron  Bar  of  the  great  Trigonowutrical  Survey  of  India  ;  a$uL  espamekma 
of  Gold,  Silver  and  Copper  bg  the  same  Apparatus.  Bg  Jaa.  Fdna^, 
F.m.8.  Sec. 

When  I  submitted  the  results  of  my  fonner  experimetits  on  tiie  ex* 
pansioa  of  mm,  brass,  and  lead,  whidi  were  printed  in  the  Glbanumv 
IN  ScixKCx  for  December,  1831, 1  ventured  to  anticipate  that  ^esimpfi- 
citf  of  the  process  then  oontrived  for  heating  the  metals  would  be  a  ra- 
commendatton  for  its  adoption  in  any  future  researdnes  of  a  Hmikr  na- 
ture. The  opportunity  has  not  been  long  wanting ;  and  as  it  has  involTed 
the  necessity  of  a  more  scrupulous  degree  of  accuracy,  from  the  import- 
ant purpose  to  which  the  results  were  to  be  appMed,  I  feel  it  iscoM- 
bent  upon  me  to  enter  into  fuller  detail  in  describing  the  coarse  ef 
experiment  pursued.  The  gigantic  scale  of  the  former  trials,  widi  bara 
of  twenty-fiye  feet  in  length,  was  calculated  to  obviate  most  of  the 
errors  of  observation,  as  well  as  any  want  of  extreme  delicacy  in  the 
measuring  apparatus ;  but  on  the  present  eccasionr  although  the  hstm 
wexe  of  smaller  dimensicNiis,  the  other  concomitants  were  much  more 
satisfaetory;  and  i  may  confidently  mnint^m  tiiat,  with  thepreseat  and 
the  former  series,  we  now  possess  a  more  correct  table  of  the  dilatiitinna 
of  gold,  silver,  iron,  copper,  brass,  and  lead,  than  have  be^  hitherto 
pubUfihed  in  works  of  natural  phUosc^hy. 
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it  idfi  be  Pflmembeved,  that  4iie  mdagnrfment  of  the  bale  fortito 
^jeat  Trigonometrical  Surrey  of  India,  on  the  Banadcpur  Road,  was 
ca&docted  with  eompensation  bars  of  a  peculiar  constraction,  each  of 
them  ten  feet  in  length,  or,  bearing  near  tiieir  extremities  two  minute 
points,  intended  to  represent  tiiat  Stance  witiiout  liability  to  alter 
bf  change  of  temperature.  Their  construction  has  been  aecnntdy 
described  by  Major  Everest  in  the  18th  Tokme  of  tiie  Asiatie 
Reasardbea.  To  pievait  tiie  possibility  of  derangement  in  all  or 
aBy  of  these  compound  bars,  and  to  senre  as  a  term  of  compa* 
liaaii  for  the  whole,  a  standard  iron  bar  was  furmshed  along  iKth 
Aem  from  England,  upon  which  was  laid  off  tU  a  eerttdn  temperatun 
with  ail  imaginable  aconracy,  the  measure  of  l^e  English  parliamentary 
standard,  to  which  all  the  measures  of  ^  Indian  meridian  line  should 
be  thus  reducible. 

After  the  completion  of  the  Bamckpt&r  base,  the  compensation  bars 
amderwent  a  most  rigid  oomparison  with  thb  stihidabd  ;  as  did  also 
the  steel  diatns  used  in  measuring  the  several  bases  of  CoL  Lambton's 
Survey  in  the  penlnsala.  I^eparticidarsof  these  comparisons,  oondnct^ 
ed  with  that  most  elaborate  care  and  precaution,  which  has  distinguished 
afl  the  operations  of  the  new  survey,  will  be  described  by  Mi^or  Ever- 
ast  himself,  when  he  shall  favour  the  pablic  with  the  resukof  his  labanrs. 
At  present  it  is  but  one  item  of  t&ese  precautionary  measares  which 
will  come  under  our  review. 

The  ooo^parisons  with  the  standard  bar  were  made  at  a  temperature 
4ifiering  by  many  degrees  from  that  at  which  the  latter  had  been 
pmred  in  England.  It  became  therefore  necessary  to  apply  a  corree* 
tion  lor  lis  dilatation  by  heat :  but  to  do  this  a  question  natundly  ai>ose 
aa  to  what  9omian$  shoidd  be  employed  ?  The  expressions  given  by 
different  experimenters  vary  from  1.09144  (TVoughtoo)  to  1.00119 
(Dakmg  et  Petit),  or  one-sixtb  of  tke  whole  quantity,— <a  variation  either 
to  be  attrihoted  to  imperfections  in  the  mode  c^  eiqperimeitting,  or  to 
difarcBce  of  ^mdity  in  the  metsd, — ^but  in  either  way  rendering  it  ad- 
visable to'have  recoume  to  a  new  set  of  experiments,  to  obtain  the 
indiridaal  expansion  of  the  standard  bar  itself.  Hie  expenments 
made  by  myself  in  Dec.  1831  upon  a  rod  of  iron  twenty^ive  fset  in 
length,  though  nearly  agreeing  with  the  results  of  Lavoisier  and 
Smeaton*,  were  for  the  same  reason  inappliei^le  to  a  metal  which 
wdf^  be  ol  diflerent  qaaMty.     It  was  therefore  determined  by  Mi^or 

'   *  EzpsDiion  of  wire-drawn  iron  by  Lavoisier, 1.001235 

Smeston, I.0012S8 

Prinsem 1.001256 

s  2 
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EvereBt  to  submit  the  bar  to  a  new  inquiiy,  attended  with  emj 
precautioa  to  insure  confidence. 

The  process  adopted  was  framed  on  the  principle  pnrsned  on  thi 
former  occasion,  namely  the  employment  of  a  steam-pipe,  to  heat  the 
metal  uniformly  to  the  boiling  point.  The  section  of  the  bar,  2^  inches 
by  f ,  prevented  its  application  in  the  same  simple  manner,  by  insertioB 
in  a  leaden  pipe;  and  it  was  determined  to  employ  micrometers  on 
the  microscope  principle  of  Troughton  to  read  o£F  the  expansions ;» 
a  new  apparatus  was  therefore  constructed  by  Mr.  H.  Barrow,  H.  C. 
Mathematical  Instrument-maker,  of  which  the  following  description,  with 
reference  to  the  perspectiye  view  in  Plate  VII.  will  explain  the  nature. 
A  double  cylindrical  case  a  b  (fig.  3)  was  made,  9  feet  1 1  indies  ii 
length,  and  four  inches  in  outside  diameter,  the  inner  cylinder  being  of 
copper,  the  outer  case  of  tin.  The  space  between  them  was  shut  in  at  tbe 
two  ends,  with  perforated  discs,  so  as  to  allow  the  bar  to  be  inserted 
freely  into  the  inner  tube.  The  bar  was  supported  in  the  tube  npos 
two  brass  rollers,  enclosed  in  the  steam-tight  square  boxes  at  c,  i,  snd 
situated  at  the  same  distance  apart  as  the  rollers  upon  which  the  bar  is 
always  supported  in  its  own  wooden  case.  (fig.  1.) 

The  tubes  were  pierced  through  frt>m  above  in  four  points  e,/,f 
A,  for  the  introduction  of  thermometers,  the  bulbs  of  two  of  whick 
(f,  g,)  penetrated  into  deep  cavities  apparently  provided  for  the  pur- 
pose in  the  bar  itself ;  these  were  filled  with  mercury,  to  insure  the  right 
reading  of  the  temperature  of  the  bar.  The  cylinder,  a  b,  was  siqyported 
on  two  of  the  brass  tripods  of  the  measuring  apparatus,  technicsDv 
called  camels,  k,  /,  which  are  provided  with  vertical  and  horizonttl 
screw  motions  to  adjust  the  position  of  the  bar.  The  steam  was  admitted 
from  my  small  engine  by  a  pipe  at  the  northern  extremity  b,  andsufieitd 
to  escape  freely  from  the  waste  pipe  m  at  the  other  end. 

Two  micrometer-microscopes,  n,  o,  were  firmly  attached  by  screws  to 
two  isolated  solid  blocks  of  stone,  p,  q,  built  upon  the  stone  pavement  of 
the  laboratory  at  the  requisite  distance  apart ;  the  focus  of  the  object 
glasses  being  adjusted  in  true  verticals  to  distinct  vision  of  the  minute 
dots  on  the  silver  discs  of  the  standard  bar,  when  the  latter  was  itsdf 
adjusted  horizontally  to  a  perfect  level  by  means  of  a  theodolite  plaoed 
on  the  opposite  side  of  the  room. 

The  obj^  of  the  double  cylinder,  according  to  the  original  design, 
was,  to  encompass  the  bar  with  a  steam  jacket,  and  thus  heat  it  to  the 
requisite  point  without  allowing  the  steam  itself  to  come  in  contact  witii, 
and  thus  to  corrode,  the  iron  ;  as  well  as  to  prevent  its  escape  from  the 
two  open  ends,  which  would  incommode  the  glasses  of  the  microscopes : 
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it  WM  Icmiid  however  at  the  onset  that  the  heatmg  of  the  har  in  dry 
air,  although  sorroonded  closely  hy  the  copper  tube,  was  a  most  tedious 
praeess,  whereas  it  was  efiected  immediately  by  contact  with  the  steam, 
which,  condensing  on  the  colder  surface  of  the  metal,  delivered  its 
latent  heat,  and  did  not  issue  from  the  vent  until  the  whole  apparatus 
had  been  effectually  brought  to  the  boiling  point.  It  was  therefore  a 
foitimate  circumstance  that  a  leak  in  the  inner  tube,  in  the  course  of 
the  first  experiment,  threw  open  a  communication  for  the  steam  to  the 
inner  chamber :  tiiis  was  afterwards  enlarged  by  piercing  a  hole  through 
the  copper,  immediately  in  front  of  the  steam  injection  pipe  b.  The 
only  inconvenience  produced  thereh'om  was,  that  a  Uttle  steam  escaped 
from  the  two  ends  where  the  bar  necessary  projected  under  the 
microscopy.  This  was  however  obviated  by  packing  with  cotton,  and 
screening  the  object  glasses  with  paper.  The  steam  issued  in  plentiful 
douds  from  the  thermometer  apertures/  and  g. 

Having  thus  described  the  apparatus  as  it  stood  during  the  experi- 
ments, I  must  be  allowed  to  add  a  few  words  on  the  capabilities  of  the 
aevpnil  parts  of  it  *.  and  first,  of  the  micrometers.  The  northern  mi-^ 
croscope  was  immovable,  bearing  fine  cross  wires  in  its  field,  to  which 
the  centre  of  the  corresponding  dot  on  the  bar  was  brought  by  the 
lateral  screw  of  the  camel  K.  The  cross  wires  of  the  southern  nciicro^ 
scope  cm  the  contrary  had  a  range  of  about  a  tenth  of  an  inch,  which 
it  sabdivided  by  20  revolutions  of  the  centesimally-divided  screw-head 
into  2000  parts.  The  micrometer  was  therefore  sensible  to  the  20000th 
part  of  an  inch,  or  more  rigidly,  each  division  of  the  index  was  equal 
to  9«iyv  inch,  and  the  error  of  reading  did  not  amount  on  several  trials 
to  more  than  one  or  two  such  divisions. 

S^candfy.  Of  the  thermometers.     There  was  some  difficulty  in  pro- 
curing good  instruments  with  naked  bulbs,  and  it  was  necessary  to 
remove  conmion  ones  from  their  metal  scales  to  adapt  them  to  the  appa« 
ratoB,  and  to  scratch  the  degrees  on  the  tubes ;  many  thermometers  were 
broken  from  this  and  other  causes.  As  the  precaution  was  taken  of  com- 
psring  their  boiling  points,  and  their  indications  at  the  general  tempera-^ 
tore  of  the  air,  with  a  standard  instrument,  no  error  on  this  score  was  to 
be  feared  beyond  the  necessary  difficulty  of  reading  off  to  fractions  of  a 
decree,  where  the  instruments  were  only  divided  to  every  two  degrees. 
The  meim  thermometric  error  cannot  however  be  estimated  at  more  than 
0.2    of  a  degree,  wl^ch  upon  a  range  of  140  degrees  will  not  affect  the 
resulting  dilatation  more  than  Ttvftths,  or  about  2  in  the  sixth  place  of 
decimals.    The  fact  is  that  the  bar  itself  was  a  much  more  delicate 
measurer  of  the  mean  heat  of  the  apparatus  than  the  thermometers^ 
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The  eftor  off  the  retdingB  therefore  npon  a  leagtiiof  Id  feel  (anam* 
faf  it  c^rcn  to  a  d^  dhrisions  of  the  microaeter)  will  not  tvpen 
^0.600001,  while  tiie  error  of  the  themometer  reading  mtf  amoit 
to  0.000002 :  it  wiH  be  seen  from  tiie  taUes  which  follow,  thatthe 
fpeneral  nimofthe  experimente  fvDy  oonfirms  tlm  estimate  of  aecorKf ; 
nt  the  same  time  it  woold  be  useless  to  carry  the  expression  of  ^ 
dKlatitJon  beyond  the  sixtli  decimal,  as  is  frsqaently  done  in  cases  hsi 
•Bticled  to  relianoe. 

The  order  of  eadi  experiment  was  similar  to  that  described  in  wy 
former  paper.  When  sereral  readings  had  been  made  at  the  temper* 
•tore  of  the  room,  flie  steam  was  let  on  and  kept  np  for  sereral  hoot, 
faring  wliidi  the  second  readings  ware  made.  Cold  water  was  not 
introdaoed,  as  it  took  a  long  time  to  restore  an  equal  temperature,  ani 
k  was  found  better  to  allow  the  apparatus  to  cod  down  gradually  \if 
the  following  morning. 

-  It  was  only  in  the  Uiird  series  of  experiments  that  the  bar  remained 
^te  stationary  atliie  higher  temperature  for  more  tiian  two  hom.  la 
general  it  was  remarked  that  the  reading  of  the  micrometere  gave  the  me* 
tal  a  maximum  dilatation  at  the  Ihrst  moment  of  its  being  brought  tetbi 
boiliiig  point,  gradually  fatting  off  evoi  to  the  extent  of  20  divifiool 
(ti f  f  th  of  an  inch),  as  tiie  steaming  continued.  This  was  erndentiy  not 
attributable  to  change  of  temperature  in  the  steam,  for  die  thermometen 
were  not  effected.  I  imagined  that  it  must  be  produced  by  torsion  or 
cmrature  of  the  bar,  from  the  under  part  of  it  being  at  first  less  bested 
than  the  npper ;  for,  by  the  construction  of  the  apparatus  for  steanung,  it 
is  evident  that,  on  the  introduction  of  the  steam,  the  upper  parts  of  tlie 
tube  would  become  heated  first,  while  the  condensed  steam  coUeoted  ia 
the  lower  part  of  the  cylinder  imparted  a  lower  temperature  to  the 
under  surface  of  the  bar :  but  this  would  cause  tiia  bar  to  asaome  a 
sHght  curvature  upwards,  whidi,  as  the  supporting  rollera  were  sita- 
ated  ia  distance  one-fourth  from  the  ends,  would  tend  to  direst  ^ 
dots  bdow  the  true  focus  of  the  microscope;  theefibctof  thissndof  tlie 
curvature  would  be  to  ma!ke  the  bar  9kortmr  than  otherwise,  sothatthtl 
explanation  cannot  be  admitted. 

Some  very  curious  experiments,  however,  whidi  are  described  by 
Captain  Kater  in  the  Phil.  Trans,  lor  1890,  may  serve  to  afibrd  as 
explanation  of  the  anomdy.  That  gentleman  found  that  the  error  ia  the 
linear  measurement  of  a  flat  bar  of  36  inches  in  length,  might  amoont 
to  .001  mdi,  simply  by  its  resting  upon  an  uneven  surface,  and  assaa- 
ing  a  curvature  therefrom,  the  versed  sine  of  which  amounted  to  do 
more  than  .01   inch ;  now  the  diierence  between  the  chord  and  tbe 
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mn  is  thii  case*  is  less  than  a  hundred  thousand^  of  an  inch,  and  is, 
therefore*  inappreciable ;  nor  is  it  attempted  to  explain  in  what  way 
the  effect  obs^yed  dumld  be  one  hundred  times  greater  than  could  hav6 
been  expected.  Captain  Kater,  it  is  true,  immediately  devised  a  reme* 
dy  for  this  anomaly,  by  seeking  the  neutral  axis  of  the  bar,  and  im- 
printing the  dots  npon  ledges  formed  at  the  two  extremities  in  this 
pime.  The  Indian  standard  bar  was  formed  on  tiiis  principle,  the  parti 
bearing  the  dots  being  two-fifths  in  vertical  height  of  the  remainder  %i 
the  bar  (figs.  1,2.):  but  upon  a  length  of  10  feet,  we  may  conceive  that 
a  trivial  error  in  the  assimied  position  of  this  neutral  axis  may  be  suf- 
ficient to  aocoont  for  the  slight  anomaly  in  the  readings  alluded  to.  It 
wilt  be  evident  that  on  the  slightest  slackening  in  the  supply  of  steam, 
the  upper  part  of  the  bar  would  become  cooler  than  the  lower,  fcM*  the 
aame  reassn  as  given  above,  and  a  contrary  fiexure  would  thus  take  pkuw 
to  a  similar  amount.  By  taking  therefore  the  mean  reading  of  each 
aenes  of  ejq»eriments,  we  need  not  fear  any  influential  error  from  tiiis 
a«iif€e,  which  I  have  the  rather  pointed  out  <m  aecount  of  its  iqyparent 
confirmation  of  €!aptain  Kater's  curious  discovery. 

We  wiQ  now  proceed  to  the  experiments,  jdacing  them  in  a  tabolaf 
form  according  to  their  dates,  and  correcting  the  thermometers,  &c< 
taaconmoB  standard. 

Fint  Seriest  20th  Nwember,  SUtndard  Iron  Bmr  A. 


Tbcnnometcn. 

Hour  of 

Micrometer 

In  fkt 

stcftm- 
pipe. 

Inserted  in  the 
Bar. 

Readings. 

Observa- 
tion. 

DiTisions. 

Obsenrationa. 

North 

South 

o 

ead 

end. 

1 

o 
75,3 

o 

77,2? 

Noon 

—1067 

TbeindieBtkmt  of  the 

2 

152, 

152,0 

—    82 

micrometers   and  ther^ 

3 

170,8 

164,7 

-  113 

4 

178,6 

169.7 

to 

-211 

simultaneously  at  equd 

^ 

184,4 

185,4 

-  314 

intervnboftinie^to  as- 

^ 

190,2 

194.0 

.  493 

certain  the  ratio  of  calo- 

7 

212,0 

212,0 

4f.  M. 

.1157 

rific  accesuon,  but  the 

8 

212,C 

broken 

-1151 

opening  of  a  kak  pr^- 

9 

210,6 

212,0 

-1140 

tented  the  completion  of 

10 

2ia,2 

212,6 

-1133 

the  series. 

11 

213,3 

212,8 

-1152 

Obsenren,Mi^£Ter. 

12 

201,2 

-1033 

est  and  Captain  Wi^ 

13 

188,9 

-806 

cox. 

I>flrei 

renceofl 
jrsttw,; 

13 

M 

dihrtatiaiii 

2213 
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Further  Experiments  cm  the 


[MAmcB, 


Second  Series,  2Ut  November  1832.     Standard  lO/eet  Bar. 


"SS 

Readings. 

^i 

loBerted  in  the 

In  the 
steam- 

Bar. 

Hour  of 
Reading. 

^1 

Obsenrationt. 

pipe. 

North 

South 

Divisions. 

end. 

end. 

o 

o 

o 

H.    M. 

1 

80,1 

77,9 

78,0 

—1050 

Focal  distance  of  mi- 

2 

79,9 

77,6 

77,5 

3  49  P.M. 

—1071 

crometer    2,15   inches; 

3 

214,2 

212,5 

212,0 

+1127 

barometer  29,97  inches; 

"    4 

214,2 

212,6 

212,0 

+1116 
+1099 

stopcock  of  steam-pipe 

5 

217,2 

212,4 

212,0 

frequently  opened    and 

6 

215,4 

212,8 

212,5 

+1114 

closed   during   thii  se- 

7 

212,6 

208,2 

211,6 

+  1083 

ries. 

8 

9 

W 

215,1 
214,8 
214,4 

211,4 
212,3 
212,5 

211,9 
212,4 
212,1 

5  0  p.  M. 

+1089 
+1101 
+1106 

Readings    bjr    Mdor 
Everest  and  Ckpt.  \m- 

11 

71,3 

71,3 

71.5 

—1198 

12 

72,7 

72,2 

7   0  A.  M. 

.  —1175 

On  the  following  naor- 

13 

71,6 

71,3 

—1185 

ning  Capt.  W.  and  J.  P. 

Diffe 

rence  of  J 
srature,  5 

rising,   134,6 

dilatation         2171 

OmitUng  Noa.  7  &  8. 

temiM 

faUing,  1^ 

10,6 

do. 

2296 

Third  Series,  22nd  November.  Same  Bar. 


I 

2 
3 

4 
-5 
6 

7 
8 

72,7 
73,9 
213,9 
212,0 
212,0 
212,0 

76,3 
70,7 

72,6 
74,4 
212,6 
212,4 
212,4 
212,4 

81,8 
71,7 

72.5 
74.5 
212,7 
212,2 
212,2 
212,2 

80,0 
71,8 

110  a.m. 

1243p.m. 

2  O  P.M. 

to 

4  0  p.m. 
5 

5  0p.m. 
90a.m. 

—  860 

—  829 
+1447 
+1443 
+1443 
+  1443 

—  774 

—  926 

Barometer  29,99.  M^ 
cox  and  Prinsep. 

mained    perfectly    tU- 
tionary.for  half  an  hour, 

were  not  touched. 

rqected.  not  evenly  cooL 
next  morning.  J.  P. 

Dlffe 
lemp 

rence  of  > 
erature,) 

rising,   13 

fisUing.  13 

14 

(8,9 
1.5 
0,7 

dilaUtion 
do. 
do. 

2288 
2216 
2370 

single  reading, 
following  morning. 

Fourth  Series,  2Srd  November.  Same  Bar. 


1 

72,9 

73,2 

73,9 

1157a.m. 

—  897 

Barometer        30,02. 

2 

72,9 

73,4 

73,9 

-896 

Wilcox  and  Prinsep. 

3 

212,3 

212,5 

212,3 

1217p.m. 

+1394 

4 

212,5 

212,5 

212,3 

H-1394 

5 

211,9 

212,4 

212,2 

+1387 

6 

212,7 

212,5 

212,2 

+1379 

7 

212,8 

212,4 

212,2 

125  p.m. 

+1379 

8 

75,5 

76,5 

76,7 

4 15  p.  M. 

—  872 

rdected. 
following  morning. 

9         72.0 

73,4 

72,8 

UOa.m. 

—  920 

Difference  of  (^ 

rising,   138,7 

dilatation 

2283 

temp 

erature,  j 

faUing,  i: 

(9.2 

ditto. 

2306    1 
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Fifth  Series,  2itk  November.    Some  Bar. 


'Si 

Thermonietera, 

Hour 

of 

Reading. 

H.  M. 

Micrometer 
Readings. 

H 

in  the 
Steam- 
pipe. 

inserted  in  the 
Bar. 

9  S 

Dirisions. 

North 
end. 

South 
end. 

1 

2 
3 

4 
5 
6 
7 

72.8 
72,5 
73,3 
212,3 
212,5 
212, 
211,5 

72,9 
72,9 
74,1 
212,9 
212,9 
212,6 
212,7 

73.2 
73,3 
74,1 
212,5 
212,5 
212,4 
212,4 

1140a.m. 
1143  „ 
045p.m. 

18    „ 
120,, 
145,, 
20    „ 

—  906 

—  906 

—  890 
+1401 
+1401 
+1395 
+1394 

Waoox  and  Prinaep. 

ttB|M 

renceofl 
wrtBre,/ 

riling,   1 
falling,  1 

39,2 
39,5 

dilatation, 
ditto. 

2298 
2283 

taking  reading!  of  26th. 

Sijpth  Series,  26tk  November.   Same  Bar. 


71.3 
72,$ 
73,3 
213,0 
212,3 
212,9 
212,5 


71,5 
73,1 
74,1 
212,3 
212,3 
212,4 
212,2 


Diff.ofl  rising,     139,1 
tcoip.yJfaUing,    139,7 


71,9 
73,9 
74,2 
212,3 
212,0 
212,2 
212,1 


10  A.  M 
1125a.m. 
0  30P.M, 
10  „ 
20  „ 
215,, 
240„ 


—  916 

—  875 

—  865 
+1416 
+  1405 

tl400 
1388 


dilatation, 
ditto. 


2288 


Barometer     30,02. 
Wilcox  and  Prinsep. 


following  morning. 


Seventh  Series,  27  th  November.     Same  Bar. 

1 

70.5 

71,0 

70,9 

10  0  A.M. 

—  910 

t 

72,3 

73,2 

73,0 

noon. 

—  875 

Barometer     29,92. 

3 

73,0 

73,6 

73,5 

0  30  P.M. 

—  869 

Wilcox  and  Prinsep. 

4 

212,2 

212,5 

212,1 

10     „ 

+  1422 

5 

211,7 

212,4 

212,0 

130   „ 

+1408 

6 

212.2 

212,5 

212,0 

145   „ 

+  1404 

7 

212,7 

212,5 

212,0 

20     „ 

+1398 

temiN 

renceofl 
erature,/ 

13S 

h7 

dilatation 

2293 

The  accordance  of  the  obeervations,  particalarly  of  the  latter  series, 
was  so  satisfactory  as  to  render  their  farther  repetition  superfluous  : 
it  now  only  renudns  therefore  to  arrange  the  data  of  the  several 
esqperiments  in  a  tabular  form,  and  to  calculate  the  resulting  dilatations 
according  to  the  usual  expression  of  "  the  dimensions  taken  by  abarat 
312%  whose  length,  at  32%  is  1,000000." 
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Further.  SMperimenU  on  the 


[Maac^ 


Abstract  0/ the  results  of  the  forpgomg  espmmenU  on  the  espansien  0/ 
theStandardlOfeetBaroflron. 


No.  of 

Range  of 

Dimionsof 

Total  expansion 

bar  at  212*  whose  from  the 

thes^ 

Teiaperatare 

the  micro- 

in decimal  parts  of 

ength    at   32*  is 

mean  iti 

ries. 

Farh. 

meter. 

afoot. 

1,000000. 

maUontbt 

"1  r 

• 
136,0 

2213 

.0090980 

1.001204            —  14 

%  r 

134,6 

2171 

.0089253 

1.001194 

^  24 

f 

140,6 

2296 

.0094392 

1.001208 

—  10 

3  r 

138,9 

2288 

.0094064 

1.001219 

+    1 

/ 

131,5 

2218? 

.0091185 

1.001248 

+  2! 

/ 

140,7 

2370? 

.0097435 

1.001246 

+  ^ 

4  r 

138,7 

2283 

.0093858 

1.001218 

0 

/ 

139,2 

2306 

.0094804 

1.001226 

+    8 

5'r 

139,2 

2298 

.0094475 

1.001222 

+    4 

/ 

139»5 

2283 

.0093858 

1.001211 

—    7 

6r 

139,1 

2288 

.0094064 

1.001217 

—    1 

/ 

139,7 

2288 

.0094064 

1.001212  ^ 

—   6 

7  r 

139,7 

2293 

.0094269 

1j001214 

—   4 

Mean  of  the  whole,  1 .001218 

-The  mean  of  these  experiments  is  1.001218,  but  if  two  of  the  series 
(doubtful  because  they  depend  on  single  observations),  be  struck  oiit, 
the  dilatation  will  appear  to  be  1.001213,  and  the  greatest  deviatioii 
hardly  amounts  to  the  one  hundred-thousandth  part,  whik  the  general 
Accordance  is  much  within  these  limits.  The  mean  of  the  former  ex* 
periments  upon  an  iron  rod  of  25  feet  in  length  was  1.001256,  deter* 
mined  by  a  single  heating,  and  therefore  liable  to  some  uncertainty : 
that  of  another  wrought  iron  bar  to  be  noticed  presently,  was  1.001216, 
which  agrees  so  closely  with  the  above,  as  well  as  with  tiie  resdta  of 
Smeaton  and  Lavoisier,  that  I  am  indined  to  think  there  is  not  so  much 
variation  due  to  the  quality  of  the  metal  as  has  sometimes  been  8iq»- 
posed,  and  that  1.001215  may  be  safely  employed  on  all  oiccasions  u 
the  constant  of  expansion  for  wrought  iron. 

II. — Expansions  of  Gold,  Silver,  and  Copper, 
Having  concluded  the  experiments  upon  the  standard  bar  of  thi 
trigonometrical  survey,  it  occurred  to  me  as  very  desirable  to  make 
use  of  the  microscopes,  while  fixed,  to  lay  off  a  dafdicate  of  the  bar  for 
deposit  in  my  own  office.  When  this  had  been  done,  it  followed  fiist 
the  constant  of  expansion  might  likewise  be  determined  with  ease  for 
the  new  bar  by  a  repetition  of  the  same  process ; — and  further  that  we 
might  arrange  alongside  of  the  iron  bar  such  other  metals  as  were 
readily  procurable  in  the  mint  of  the  desired  dimensions. 

Captain  Wilcox  kindly  undertook  to  assist  me  in  this  new  seriet, 
which  was  conducted  in  every  respect  with  the  same  attention  to  mi* 
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note  acoBracy  a»  btfore.  We  pfepored  ib  the  mint  two  Imninitted 
ttnipe;  one  of  pure  gold*,  10  feet  two  inclies  long,  2f  inches  hroad» 
«kL  dboat  I  indi  thick,  weighmg  about  320  lbs :  the  other  of  standi 
aid  silver  (tf  copper  alloy),  of  the  same  dimensions  or  a  little  thicker. 

The  two  ends  were  cot  away,  and  marked  with  fine  dots  as  nearly  as 
poesible  at  the  distance  of  10  feet  apart.  As  the  nm  of  the  micrometer 
w«8  only  one  half  of  the  expected  expansion  of  the  metab  now  to  be 
toed,  the  precaution  was  taken  of  inserting  second  dots  about  ,^,th  of 
an  inch  within  the  first,  the  distance  between  the  two  dots  being  care« 
fqfly  measured  under  the  microscope.  I  have  said  that  the  inner  steam 
cytinder  was  <^  oc^yper ;  all  that  was  necessary  therefore  to  enable  us 
to  meaaore  the  expansion  of  this  metal  "along  with  the  rest,  was  to  fix 
two  small  tongues  to  the. two  extremities  of  the  tube,  projecting  under 
the  focus  of  the  microscopes,  and  bearing  the  marks  for  measurement. 

For  consistency  I  wiU  insert  the  new  series  of  experiments  with  the 
detail  as  befcMre,  to  enable  other  experimenters  to  judge  of  the 
of  cQofidence  due  to  our  simply  but  somewhat  tedious  inves- 
tigatiim. 

Biffhik  S«rie$  qf  EjpperinmUi  on  JB^poMhrn. 


Rmdiogtof 

Dsjr. 

IaBw. 

St^am 

Iron. 

Gold. 

SQver. 

Copper. 

Sootk. 

North. 

pipe. 

(add  252&.) 

(add  2277.) 

(add  2297.) 

Nor. 
30. 

7«,0 
76.2 

7M 
7SJ 

• 
7M 

f-904,5 

-891,5 

—906 

—959 

Naofli 

fii,r 

^212,2 

213,2 

r. 

211,9 

212,2 

213,2 

+  1990 

—758,5 

+358 

<r-14a 

(0 

2U.d 

212,1 

213,8 

211,9 

212,2 

214,3 

'  +1275 

5  p.m. 

211,8 
211,8 

212,1 
212,0 

213,0 
211,2 

.  +1269 

—776 

+360 

—129 

211,9 
211,9 

212,1 
212,0 

212,7 
214,0 

}  +  1279 

-768 

+362 

—129 

/. 

IttDec 

7A.lf. 

72^ 
72,4 

71,6 
71,6 

71,4 
71,6 

'  —  1023 

—960 

—937 

—1058 

• 
Jk^tem^ngnnge,  135,6 

dilstatioD,     2182 

2649 

3543 

3133 

lkiCCB< 

Ung  d0 

.  139,9 

ditto. 

2301  1 

2718 

3574 

3222 

Ninth  Serki, 


0ec.l. 

NOOA 

to 

4  V.  M. 


76,0 

76,2 

211,6 

211,S 

111,9 


75,6 

76,0 

212,2 

212,1 

812,1 


76,5 

76,5 

213,4 

214,4 

212,2 


[—  967 

+  1266 
+  1267 
+  1254 


—913 

—798 
—799 
—806 


—864 

+358 
+365 
+364 


—979 

—157 
—141 
—197 


Ascendiiig  raiige,136,0  dUatation,    2229  2637  3503  3098 

*  Of  the  old  gcAd  mohiir  standard,  or  1  car.  Zi  gr.  Br.,  which,  as  far  as  such  ezpc- 
risBCBts  g<^  my  be  deemed  pure, 
t  BcfoiethkcsperiBBsa^  the  hob  had  heeu  pierced  throychtht  copper  e^lader. 

Digitized  by  LjOOQIC 


140'  farther  S^tpmmetOi  w  the  [Mabos/ 

I  should  have  premised*  that  to  prevent  the  straps  of  gold  and  sflver 
from  carving  within  the  cylinder,  when  heated,  they  were  held  flat, 
one  on  each  side  of  the  iron  bar,  by  coils  of  copper  wire  at  distances  of 
six  indies  apart — ^these  were  not  so  tightly  bound  as  to  impede  free\ 
motion  longitudinally. 

At  this  period  of  the  experimoits  it  was  determined  to  anneal  the 
gold  and  silver  bars,  to  observe  what  difference  would  be  caused  in  - 
tiieir  rate  of  dilatation  thereby,  as  well  as  what  would  be  the  penna- 
nent  elongation  due  to  this  change  of  condition. 

To  effect  the  annealment  of  such  long  slips  ol  metal  in  the  most 
equable  manner  without  endangering  loss  or  accident,  required  certain 
precautions.  They  were  laid  upon  a  flat  bar  of  wrought  iron,  supported 
at  distances  of  a  foot  asunder  by  fire-bricks,  as  represented  in  fig.  4» 
PI.  vii.  Their  whole  length  was  then  enveloped  in  gobar,  or  oakes  of  ^ 
oowdung,  in  the  same  manner  as  is  practised  in  heating  the  Mly  of 
a  wheel.  The  heat  was  thus  gradually  raised,  until  the  whole  length  < 
was  uniformly  of  a  glowmg  red.  But,  not  to  lose  the  opportunity 
which  this  experiment  afforded  of  ascertaining  the  relative  expansions 
of  the  three  metals  at  this  higher  temperature,  an  iron  stake  had  been 
firmly  fixed  in  the  ground  atoneendof  the  bars,  against  whidi  all  three 
were  made  to  abut  firmly :  the  other  ends  were  connected  by  an  inter- 
mediate brass  rod  (kept  cold)  with  the  nonius  of  a  sliding  scale  placed 
on  the  ground  malmewith  the  bars,  so  as  to  measure  off  their  donga- 
ti<m  with  great  fecility .  The  results,  and  the  temperature  by  Farenheit'a 
thermometer  founded  on  the  assumption  of  an  equal  rate  of  expansion 
throughout  the  scale  of  each  metal,  were  as  follows. 

Alaolute  expoMioa  in  indiei.  Deduced  tempenturab 

The  gold,  placed  uppermost, 1 .638  1787** 

The  silver,  in  the  middle,    2.008  1655 

The  iron,  undermost,  1 .240  1609 

Tliat  the  upper  position  was  much  hotter  than  the  lower  was  evident, 
nor  does  it  seem  surprising  that  the  difference  of  temperature  should  have 
been  so  much  as  180  degrees.  No  knowledge  therefore  could  be  gained 
on  the  point  sought,  namely,  the  relative  ratios  of  expansion ;  but  the 
method  of  operating  is  itself  capable  of  further  application,  and  I  hope 
hereafter  to  be  able  to  pursue  it  to  more  condusive  results. 

Tlie  absolute  elongation  of  the  predous  metals,  by  anneahno&t,  wae 
measured  by  placing  them  once  more  under  the  microscopes  at  the 
same  temperature  as  before,  (77^2.)  It  was  f oimd  to  be  mudi  teas  thaa 
was  calculated  from  the  difiierence  of  specific  gravity  before  and  after 
annealment,  shewing  that  the  compresdon  under  the  rollers  was  in  die 
gold  20,  in  the  silver  8,  times  greater  in  the  transverse  than. in  the. 
longitudinal  directioa*    The  results  w^ere  as  foUowa-s 
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Specific  grarit] 

r 

Increase 

of 
▼olnme.  • 

Elongation 

hf  annealment. 

hud. 

in  parts  of 
an  inch. 

indedmal  parts  of-' 
10  feet  unit. 

Pmgoy,     19^13 

19,136 
10,239 

,00925 
,01611 

,01973 
,06244 

,000164 
,000687 

To  compare  the  relative  expansions,  the  mcreaae  of  bulk,  or  volume,  must 
be  divided  by  three,  to  reduce  it  into  linear  elongation,  when,  as  before 
stated,  the  transverse  will  be  found  much  to  exceed  the  longitudinal  ex- 
pansion. 

Having  explained  the  objects  and  results  of  this  digression,  and  ima- 
gining the  bars  replaced  as  before,  we  will  proceed  to  the  remainder  of 
tiie  experiments  with  the  steaming  apparatus : 

Tenth  Series. 


Readings  of  the  micrometer. 

in  bar 

in 
steam. 

Iron. 

Gold 
(add  2525) 

surer 
(add  4065) 

Copper 
(add  2297) 

Uqr. 

south. 

north. 

Dec.  3. 

Koon 

to 

5  P.M. 

• 

78,5 
79,2 
212,1 
212,0 
212,0 
211,9 

D 

78,3 
79,2 
211,8 
212,0 
212,0 
211,7 

211,5 

—  937 

+1279 
+1267 
+1264 

—449 

—383 
-381 

+865 

-965 
—240 

Asee 

ierent 
Dilal 

for  each  metal, 

Mion  (adding  space  be- 
krta), 

o 
133,6 

2207 

o 
133,4 

2592 

o 
133,1 

3423 

o 
132,8 

3022 

r 

Eleventh  Serie$. 


Dec  4. 

10  a.m. 
to 


^'•"-  211,9 


78,4 

78,6 

212,3 

212,2 


fiiU 


78,4 

78,6 
212,0 
212 

212,1    (steam 
211,9     less) 


iUage  of  temper,  ascending, . . 
Ditto  for  Ust  readings, 


Dilatation, first  readings,... 
Second  ditto, 


—  911 

-445 

+865 

—977 

+1278 
+1266 

-377 
—401 

+227 
+220 

—203 
—202 

+1204 

+1202 

—404 

+175 

—226 

o 
133,7 
133,6 

o 
133,7 
133,6 

0 

133.7 
133,6 

o 
133,5 
133,5 

2183 
2114 

2593 
2566 

3423 
3375 

3071 
3048 

;  Ib  tills  last  series  the  steam  was  allowed  to  run  down  on  purpose  to 
txy  the  eftct:  and  it  will  he  seen  that  it  was  sensibly  felt  by  all  the 
metal  bars,  even  while  the  mercurial  thermometer  scarcely  indicated  the 
fwHi  for  as  before  remarked,  the  bars  were  far  more  sensible  thermo- 
neters  than  the  small  mercurial  instrmnents. 

Ibe  esqpansion  however  by  the  last  experiment  has  been  purposely  cal- 
culated* to  shew  the  maxuaum  inftieoce  of  sach  a  cause* 
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Furt%er  BspnimmiU,  ie. 
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Duplicate  Iron  10  feet  Bar. 


Pare  Ggld,  rolled  bard,. . 


annealed,. 


Standard 


saver,  i«,    alloy,  ^ 
rolled  hiutiy 


Copper  annealed,  bat  parti- 
ally bammered  in  making'^ 
tube,    


~  Tlie  gienenl  resolts  may  now  be  classed  under  their  respeedTe  Ikeads 
as  follQws : 

Kangeof  Readinsrof  Deduced  fflatatSon ' 

temperatore.  mkrometer.  for  190  degiesf. 

135,6  2182  1,001191 

139,9  2301  1,001217 

136,0  2229  1,001213 

133.6  2207  1,001283 

133.7  2183  1,001208 
133,6  2114  1,001171? 

Mean,  n|ectiag  the  last, ^ 1,001210 

135,6  2649  1,001446 

*  139,9  2718  1,001438 

136,0  2637  l*00143ft 

'133,6  2592  1,001439 

'  133,7  2593  1,001435 

.133,6  2566  1,001«21? 

Mean,  rejecting  the  last, 1,001438 

r  135,6  3543  1,001933 

139,9  3574  1^1890 

136,0  3503  1,001906 

'133,6  3423  1,001896 

,<  133,7  3423  1,00189ft 

133.6  3375  1,001869? 
Mean,  rejecting  the  last, — ^ 1,001904 

^136,6  3133  1,001697 

141,5  3222  1,001685 

135.8  3098  1,001688 
132,8  3022  1,001684 

133.7  3071  1,001702 
l133,5                      3048                      1,001690 

Mean  of  tiie  whole,   ■   1,001691 

It  most  be  remarked  witli  regard  to  this  series,  that,  besides  other 
sources  of  error,  the  dots,  marjced  with  a  needle-point  by  an  nnskiUbl 
hand,  were  rather  difficult  to  bisect ;  and  farther,  the  continual  shift- 
ing of  the  apparatus,  to  bring  each  bar  successively  under  the  fbcns 
of  the  microscopes,  was  more  than  sufficient  to  account  for  irregulari* 
ties  greater  than  are  observable  in  the  present  results. 

In  comparing  the  list  with  the  former  one,  one  is  struck  wi&  the 
dose  agreement  between  two  metals  of  very  difierent  fusibility,  namely, 
standard  silver,  and  brass ;  a  circumstance  which  permits  the  applicatRm 
of  silver  divided  circles  to  astronomical  instruments  of  the  latter  metaL 
Fktina  is  by  no  means  so  well  adapted  for  such  a  purpose.  The  open* 
tion  of  annealing  does  not  seem  to  have  the  slightest  effisot  upon  the  rafea 
of  expansion,  a  fact  well  wortiiy  of  consideration,  as  it  would  be  at  all 
times  difficult  to  say  what  allowance  shoidd  be  made  on  such  aoQomt» 
where  the  degree  of  hardness  of  a  metal  might  be  uncertain. 

The  latest  determinations  of  the  dilatations  of  metals  (which  liave 
reached  me  since  the  above  experiments  were  finished)^  are  those  of 
Mr.  Daniell ;  but  the  apparatus  used  by  him,  (a  plumbago  tube  of  six 
inches  in  length,  holding  a  rod  of  the  metal  to  be  operated  on,)  how- 
ever well  adapted  for  approximate  n^easurement  of  intense  heats,  is 
obviously  not  worthy  of  trust  for  minute  measures  at  low  tempeiatureflt* 
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I^adttiierrfofe  iMerthiit>b>eftteBth»Plri^^ 
btiove  me,  birt  «t  onde  ooodnde  irsfk  a  general  eunuMHyof  the  dikila- 
tioiiB  wkkb  our  ej^erimente  in  Imdia  have  estabbriwd,  in  a  nacmer 
woitiiy,  1  liot>e,  of  entm  confidence. 

Dilatations  of  metals  determined  at  Calcutta. 

f  StandArd  10  feet  bar  of  the  Trig.  Survey,    1,001213 1 

Inoir,    i  Di^kate  o#  do.  of  EngliA  hat  ifon, . .     1,001210  V  1,001215 

tWirenlrawn  rod,  twenty-fire  feet,  ....     1,001256 J 

Gold,      nearly  pore,  (10  feet  long) 1,001438 

SiLvsa,  containing  one-twelfth  alloy,  (do.) 1,001904 

Corrsa,  sheet,  annealed, (do.) l.OOlOdl 

BaAfls,    irhe-drcwfl,  anneftled,  (25  ^t) 1,001906 

Lbab,      dne-tndt  pipe,  (25  feet) «...  I,e02»>4 

The  apparatoB  need  in  the  foregoing  experiments  is  preserved,  in  case 
it  should  ever  become  a  desideratum  to  try  the  expansion  of  other  metals 
CUT  sttbatanoes  by  the  same  process. 


W.-'-Coniimatiim  of  Dr.  J.  Gerard^sMmUewkh  Lieutenant  Bumes,ft&m 
Bokhdra  to  MesMd.  ffi, 

[Extracted  from  letters  to  his  brother  Captain  P.  Gerard.] 
M(rabdd,  3I«/  July,  1832.  We  took  leave  of  Bokhdra  on  the  21st 
oltimo,  and  are  now  in  a  Turkoman  village,  about  36  miles  distant,  await* 
i^g  tiie  arrival  of  the  merchants,  &c.  who  are  to  form  the  Kafila ;  but  we 
may  be  here  long  enough,  as  the  Vrgat^  army  b  still  in  our  way.  Ghos 
B6g  sent  for  us  before  starting,  and  made  us  over  to  the  Turkomans  and 
Ke^fUa  basU,  with  every  demonstration  of  good  wiU,  and  enjoining  them 
to  convey  ue  safe  to  Meshid  at  their  peril.   *  "^  *  * 

The  weather  has  been  uniformly  sultry; — thermometer  daily  above 
100*,  even  as  high  as  110®,  and  our  sitting  room  is  but  a  few  degrees 
cooler,  but  the  extreme  dryness  of  the  air  counteracts  the  sensation  of 
heat.  The  nights  have  generally  been  pleasant  and  the  mornings  al- 
ways temperate ; — ^thermometer  66*.  Though  it  is  now  the  middle  of 
August,  the  climate  can  scarcely  be  said  to  have  changed,  except  that 
the  nights  are  cooler. 

Meshid,  VJth  September,  18i32. — Here  we  are  safe  in  Persia,  after  a 
jonmey  of  no  ordinary  difficulty.  We  left  the  village  (MirabadJ  so 
long  our  prison,  on  the  16th  of  August,  and  crossed  the  Oxus  on  the 
following  morning,  intending  (as  ^^e  had  believed  upon  fedthless  resolu- 
tioDB),  to  accomplish  the  tnp  in  fifteen  or  sixteen  days.  Our  first  de- 
tention commenced  at  &arjui  on  the  bank  of  the  river,  but  as  this 
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was-notooearicmedby  anyimtcmardeTcntwecaTCdleii*  OtberJI^h 
fUnM  joined  qb  here*  and  on  the  91it  we  resumed  tlie  journey  acroii  At 
desert.  The  weather  had  undergone  a  great  change,  and  wasnew 
temperate.  We  almost  immediately  entered  amongst  sand  heaps,  idiich 
succeeded  in  rising  heights,  and  extended  till  they  bordered  the  horizon 
on  all  sides ;  and  the  Siltma/  or  north  wind  sweeping  away  tiie  loose 
snrfEK^e,  made  it  appear  like  the  sea  spray,  while  the  heaps  themselTes 
represented  the  waves.  The  camels  trod  heavily  throng'  the  sand 
drifts,  and  the  horses  plunged  as  if  they  were  fording  a  river.  Beversl 
belts  of  this  sort  occarred  between  them,  tracts  of  sand  covered  with 
bashes  or  shmbs,  and  then  a  ridge  of  the  desert  composed  of  hiDodcs 
or  sand  wi^es,  which  at  a  distance  looked  like  a  vast  rMer  just  g(»ng 
to  break.  Scarce  any  track  is  visible,  the  wind  defscing  the  priats 
of  Ae  -camels'  feet;  but  there  is  a  general  line  of  ronte  whidi  is  fid^ 
lowed.  The  sand  heaps  are  of  every  size  and  shape,  but  have  com- 
'  monly  their  cli£F  to  the  south ;  deep  chasms  are  formed  by  the  junctkm 
of  their  bases,  and  basins  or  cavities  which  would  resemUe  pools  if 
filed  with  water. .  The  scene  was  quite  new  md  magnificent.  It  was 
altogether  a  wilderness.  We  passed  several  dead  carcases  <^ 
and  horses,  the  drivers  of  which,  having  missed  the  wel]s»  killed  i 
of  them  for  sustenance.  Most  of  the  wells  were  saliferous,  but  the  water 
answered  for  our  horses  and  some  of  tiie  people,  who  live  litde  better. 
The  climate  had  evidently  turned  from  its  extreme  temperature,  and 
in  this  respect  we  had  not  to  complain.  The  nights,  contrary  to  ex« 
pectation,  were  very  mild.  A  very  l<mg  march  brought  us  to  a  well  of 
bad  water,  after  having  been  without  any  except  what  we  brought  firooa 
a  distance.  This  was  a  relief  the  more  grateful,  as  we  had  neariy  miaaed 
tiie  spot,  and  perseverance  alone  in  feeUng  for  the  road  kept  us  is  « 
proper  direction,  till  the  barking  of  a  dog  announced  our  proximity  to  a 
Tdrkoman  camp.  On  the  27th  we  reached  a  baked  arid  ^am,  on 
which  was  planted  a  tented  village  <^  T&rkomans.  Here  we  were  to 
be  taxed  by  the  UrganJ  authorities,  who  came  down  to  us  fromt  Oa 
ancient  city  of  Mdwwr  or  Mykr,  now  almost  levd  with  the  hct  of 
the  desert,  and  no  longer  an  inhabited  spot.  The  Vrgtrnj  anny 
was  close  upon  us,  but  on  their  homeward  route.  On  the  28t]i  the 
collector  arrived,  and  inspected  the  Kc^.  The  merdiants  jweaenfead 
him,  as  customary,  with  various  articles :  we  sat  mute  in  our  caaad 
panniers,  and  were  duly  reported  as  Mu$^r»  upon  a  pilgrimage  to  the 
places  ci  fire  worship ;  our  ofiering  to  the  taxman  consisted  of  loaf 
sugar  and  tea.  Our  prodigality  was  neariy  ruining  us ;  fortunatdy  a 
Russian  merchant  (a  Mahomedan  who  traded  to'Rusaia,  whose  i 
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hod  eoafiered  all  pride  of  aelf-sufSciexicy),  fr<Mi  a  regard  to  his  own 
Interests,  diedLed  our  liberality,  and  instead  of  presenting  a  couple  of 
fpgar-looves  and  a  handful  of  tea,  broke  off  the  end  of  one,  and  with  a 
Cew  raisins  made  up  our  naxar. 

,  Sereral  of  his  train  peeped  into  our  creels  and  asked  after  our 
lyuainess,  and  were  quite  satisfied  on  being  told  that  we  were  Afghans 
from  KabiU .-  so  little  are  those  people  acquainted  with  the  cdour  and 
eharacterisdcs  of  Europeans.  In  this  respect,  therefore,  our  faces 
are  real  masks,  and  it  was  here  only  the  name  of  our  country  that  we 
had  an  object  in  concealing,  since  to  the  services  of  those  in  Abbas 
Mirza's  army  especially,  not  a  little  of  the  bad  feeling^'between  the 
JSbaMk  of  Urging  and  the  Persians  is  owing.  Russians  and  Englishmen 
•re  alike  their  enemies,  or  rather  the  Urganjis  are  hostile  to  both.  In 
the  afternoon  we  ventured  out  of  our  camel  baskets  as  the  enemy  was 
d^Murting,  but  as  some  of  his  dependents  were  lingering  behind  we 
were  warned  back.  In  the  evening  we  got  out  and  laughed  heartily  at 
tiie  transaction.  In  truth  we  were  quite  at  our  ease  all  the  time,  not 
lidieving  that  there  was  an  individual  in  our  camp  who  had  any  object 
in  betraying  us ;  but  it  was  not  long  till  we  discovered  that  wretches  are 
to  be  found  in  every  community,  and  people  whose  fair  faces  belie  their 
ledings.  We  had  only  a  week's  march  between  us  and  Meakid,  and 
we  started  again  with  fine  prospects. 

;  On  the  1st  of  September  we  came  in  sight  of  the  mountains  of  Persia* 
aadnezt  day  arrived  at  Shiraks,  a  Turkoman  village  with  a  fort.  Here 
we  were  to  be  taxed,  but  misfortunes  seldom  come  single ;  and  if  the  mer- 
^laBts  had  to  complain  of  an  imposition,  we  certainly  had  not  bargained 
fyr  a  share  of  their  burdens  and  a  load  of  our  own  besides.  While  in 
our  former  embarrassment  near  Myhr,  we  superadded  to  it  the  plea« 
mxkt  prospect  of  meeting  a  body  of  Allemans,  whom  the  merchants  of 
our  Kajiia  actually  saw  marched  off  upon  a  predatory  excursion  to 
llie  borders  of  MeaMd.  The  tax-gatherer,  who  had  an  interest  in  the 
Mfetyofthe  Ki^iku,  exacted  a  promise  from  them,  that  should  they 
croas  oar  path  we  had  nothing  to  fear :  but  a  robber's  pledge  is  like 
lover's  vow  graved  upon  some  insect's  filmy  wing,  and  lasts  only  till  the 
bait  is  thrown  out.  No  fewer  than  seven  hundred  of  those  armed  ruf* 
were  thus  let  loose.  At  Shiraks  we  learnt  that  the  Allemans 
still  in  pursoit  of  booty,  and  the  Kt^la  took  up  its  position  till 
^ley  should  have  passed  us  on  their  return.  Apprehensions  were  now 
fined  into  real  horror,  at  least  with  me,  when  we  beheld  the  cold-blooded 
racing  into  the  village,  with  their  iqpears  poized  and  their 
almost  dead  from  fatigue  in  their  infernal  occupation.    They 
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bnuhed  past  dor  encampment,  some  of  them  stojqping  and  ( 
with  the  Kafila,  and  relating  their  adventures  to  the  mepdants,  who  ib 
pursnance  of  their  trade  took  a  heardess  interest  in  that  of  the  ro!>- 
bers,  as  upon  their  success  more  or  less  would  rest  Iheir  own  security. 
Upwards  of    100  Kuzlbashes  were  seized  for  the  Bokkdra  market, 
and  a  number  of  camels  and  cows  whidi  they  drove  off  from  within 
nght  of  the  walls  of  Meskid.     Their  encampment  was  dose  to  us,  and 
we  were  almost  tempted  to  take  a  look  at  it.     Some  of  the  AHemana 
were  disabled,  while  their  horses  were  scarce  able  to  carry  them. 
Many  hod  returned  empty-handed,  finding  the  work  too  heavy;  all 
those  who  touched  at  the  village  came  for  refreshment  or  to  visit 
their  friends.     Tliis  is  a  strange  state  of  sodety,  yet  these  intrepid 
adventurers,  when    seen  in    the   ordinary  relations  of  life,  are  not 
enly  sociable  companions,  but  even  pr^ossessing  in  their  natmnal 
simplidty  and  easy  manners.     The  guard  of  Tdrkomans  we  had 
were  the  same  people,  and  every  individual  of  it  could  enumerate  his 
exploits  in  the  inglorious  field ;  but  this  is  perhaps  not  quite  fiair,  as  it 
retires  a  considerable  share  of  courage  to  meet  the  various  per^  of 
ttieir  vocation:   pillage  alone  is  their  aim,  and,  of  all  others,  hvmaii 
beings  are  their  greatest  prize ;  nor  is  it  mudi  to  be  wondered  at  tiiat, 
amongst  people  who  are  naturally  prone  to  rapine,  their  fellow  creatures 
should  be  most  coveted,  as  long  as  the  infamous  markets  of  Bukkdm 
and  Urganj  ofier  a  premium  for  the  traffic.    The  Russians  have,  I 
bdieve,  succeeded  in  restraining  slavery  as  regards  Bokhdrti :  bnt  ^dat 
rehMioe  is  to  be  placed  upon  any  compact  that  is  botii  adverse  to  mtr- 
eenary  interests  and  rdigious  zeal  ?    Hiere  are  several  hundred  Rus- 
sian slaves  now  in  the  dominions  of  the  Bokkdra  dynasty,  and  as  long 
as  Tiirkomans  offer  them  for  sale  there  will  be  purchasers  ;  and  wlmt 
does  Russia  know  of  her  black  population  or  of  her  fngitivia  8oidifli% 
who  wander  amongst  half  savage  hordes  at  the  extreooitias  of  her  ler> 
ritory  ?  At  SkmUcs  there  was  a  P^siaa  girl  of  unquestionable  hrniHy 
who  had  been  in  slavery  for  a  couple  of  years,  with  the  T^ifcomaiis  of 
course ;  her  transfer  was  delayed  in  hopes  of  an  enhanced  price,  and  a 
JCs/Za  which  followed  us,  pidced  her  up  at  what  may  appear  ahi^  va- 
luation, if  indeed  we  can  make  any  estimate  of  what  is  in  ttsetf  unappaie. 
daUe !  But  you  will  excuse  me  for  treating  tiie  subject  in  thia  loom 
way,  having  resided  so  long  in  a  quarter  of  our  own  donMaicna  wfave 
fcmale  slavery  is  as  notorious  as  the  sun  at  noon  day,  and  if  not  qnile 
SO  glaring,  is,  I  fear,  scarcdy  less  resMrkabfe,  while  it  is  as  genial  to 
the  people's  feelinga  as  his  rays  to  their  frozen  solitodes.    The  Vmirff 
gid  was  sold  for  iqpwards  of  60  tikUp  more  than  420  n^fiSQa*  a  mm 
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that  iroiM  piarAMSt  at  least  a  dozen  of  fenodes  in  the  Hhn61ay«n  re*- 
f^oiis.  Wheft  thk  infernal  traffic  is  so  profitable,  can  we  expect  that 
the  hungry  Tdrkomans  of  the  desert  wffl  restrain  their  cupidity  for 
liaman  flesh  ?-^bat  this  is  a  snbjeot  for  sages  in  their  closet,  and  not  for 
trar^ers. 

Oar  detention  at  Shiraks  till  the  roads  were  cleared  of  lingering 
vobbers  was  necessarily  prejodicial  to  us,  as  we  were  still  in  the  Vr- 
fm^  territories,  though  virtaally  subject  to  Abbas  Mirza :  but  yon 
may  judge  of  his  authority  by  the  successful  obtrusions  of  the  Tdrkec 
mans  even  to  the  gates  of  this  holy  city.  Our  protests  against  imposi- 
tion en  the  previous  occasion  of  paying  taxes  had  given  umbrage  to 
4Rivenil  of  the  merchants,  who  seemed  to  have  leagued  together  to  make 
*what  they  could  of  m ;  and  finding  us  stiQ  self-confident,  had  recoorae 
te  Ibe  mean  tricka  natundtothe  trade,  and  betrayed  us.  We  were  now 
te  he  lodBed  up  in  the  fort  till  the  Khan  of  UrganJ  sent  for  us  ;  and 
«t  first  we  8BW  nothing  but  certain  misfortune,  slavery  at  the  very  leasfe, 
:«ad  we  pitpared  for  fli§^  with  the  evening's  twilight  at  the  risk  of 
iisUiag  into  tiie  hands  of  the  AUemans,  or  half  perilling  for  thirst  in 
the  desert.  When  thus  turning  over  our  thoughts,  one  of  the  mer« 
dbanta,  aFeruan,  whose  state  of  health  had  made  him  extremely  grata- 
•fal  for  ourcorative  attentions,  reHeved  us  from  our  suspense,  and,  tog^ 
4!lwr  with  the  avaricious  Russian  trader,  ofiered  to  conciliate  the  Tdr*- 
Jcomanchie&,and  pass  us  off  as  pilgrims  or  any  other  species  of  wandeiw 
«n.  A  eoii^  of  tilas  and  a  little  tea  and  sugar,  with  sweet  words, 
aatisfied  their  expectations  ;  but  fortune  favoured  us  more  than  our 
.prcaents,  as  it  happened  that  our  friend  the  Persian  was  a  most  inti* 
viate  acquaintance  of  the  very  people  who  pressed  us  so  closely.  Hav^ 
-ing  got  out  of  this  snare,  we  divested  ourselves  of  every  comfort  we 
night  have  had  over  our  fellow  travellers,  sat  in  the  sun  or  in  our 
<stee^,  and  ceased  to  cook  our  dinner  as  usual,  as  the  fire  collected 
•a  swarm  of  T^komans  as  a  candle  does  insects.  Still  delayed,  new 
diffieulties  arose,  a  plot  to  extort  money  or  tea  was  again  begun,  and 
oar  apprehensions  of  rumours  of  our  disg^uise  reaching  the  chiefs  of  the 
UrgoMf  army  were  too  well  grounded.  A  fresh  body  of  Allemans  had 
issoed  from  Miwar,  and  were  approaching  Meshid;  our  consternation 
-was  further  rtised  on  learning  that  Abbas  Mirza's  Elchee  (ambassador) 
^n  his  way  to  Herat  was  seized  by  the  very  people  we  were  amongst, 
and  was  actually  a  prisoner  in  irons  in  the  viUage,  so  that  on  every 
mim  w«  were  environed  by  difficolties  of  one  sort  or  other ;  at  last  a 
^Ktfitm  firom  MmMd  made  its  appearance,  and  our  irresolute  associates 
•got  Slier  wcig^,  much  to  x>ar  satisfM^tion,  after  nine  days  of  the  most 
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irksome  durance,  though  we  were  not  entirely  without  amuflement 
during  part  of  the  time,  hut  upon  the  very  threshold  of  a  friendly  port 
such  provoking  interventions  were  quite  unsupportable.  £vm  here 
we  were  obliged  to  take  in  a  supply  of  water.  On  the  11th  we  resum- 
ed our  journey,  and  on  the  12th  crossed  the  mountain  frontier  of  Persia 
or  rather  Khorasan,  which  is  continuous  with  the  hills  which  trend 
along  the  Oxus  and  run  into  Hindu  Kwh,  They  are  about  4,000 
feet  in  height  (water  boiling  at  205f^),  and  support  the  plains  of  Persia 
which  have  a  very  considerable  elevation. 

At  midnight  of  the  12th  we  were  thrown  into  confusion  by  a  report 
of  an  encampment  of  robbers.  The  Kafila  closed  up  in  a  great  hurry; 
the  camels  were  instantly  squatted  upon  their  knees  and  packed  toge- 
ther ;  the  utmost  regularity  prevailed ;  fear  having  overcome  their  sur- 
prise, both  men  and  beasts  were  silent ;  the  camels,  as  if  they  had  been 
accustomed  to  such  scenes,  trembled  and  sat  still.  The  armed  men 
stood  in  front  waiting  the  assault.  I  found  myself  close  to  a  pair  of 
women  who  were  bustling  about  seeking  comforters,  but  I  felt  rather 
abashed  in  such  company,  and  making  my  way  over  camels'  backs  and 
bales  of  goods  got  outside,  followed  by  our  Haji  Baba,  who  though 
a  very  respectable  man  in  his  calling  had  no  idea  of  showing  fight,  and 
entreated  me  to  make  myself  snug ;  but  his  alarm  was  soon  allayed,  for 
^e  enemy  was  not  forthcoming,  and  the  people  we  dreaded  were  equal- 
ly afraid  of  us.  They  were  travellers  like  ourselves.  Had  they  been 
Allemans  we  should  have  made  but  a  poor  figure  in  the  contest,  for  not 
half  of  us  would  have  come  to  the  scratch,  as  the  phrase  is,  and  too 
surely  tiie  remainder  would  not  have  kept  it  up  after  the  first  onset. 
In  the  evening  we  were  within  ten  miles  of  Meshid^  and  before  makiii|^ 
a  final  start  of  it,  a  custom-house  officer  paid  us  a  visit,  and  delighted 
us  by  intimating  that  Captain  Shee  was  at  Meshid,  where  news  of  some 
kind  or  other  must  await  us  ;  but  as  Abbas  Mirza  was  besieging  a  fort 
in  the  neighbourhood,  we  could  not  reconcile  the  report.  An  hoar  be- 
fore day-break  on  the  14th  saw  us  at  the  gates  of  this  city,  and  we  are 
now  amongst  Persians  all  gay  and  courteous,  anew  scene  entirely, — ^no 
more  Usbeks  !  We  were  very  fortunate  in  having  met  with  Mrs.  Shee 
here,  who  invited  us  to  breakfast  and  dinner,  and  shewed  us  every 
attention  and  kindness.  There  is  also  a  Serjeant  in  charge  of  the 
arsenal,  who  is  particularly  useful  to  us  ;  he  has  engaged  to  keep  a  re- 
gister of  the  thermometer  here  for  me.  We  are  going  out  to  the  prince'a 
camp,  100  miles  from  this.  He  has  just  taken  a  fort,  and  concluded 
his  campaign.  Lieut.  B.  will  thence  go  on  to  Tehran,  but  I  must  retam 
here  and  start  with  a  Kafila  for  Herat,    The  road  is  ftur  from  safe,  bat 
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I  only  require  to  be  with  the  Kafila  to  be  protected.  This  is  a  fine 
city :  the  scene  is  entirely  new.  I  am  forced  to  make  an  abrupt  con*, 
elusion  to  be  ready  for  the  Chop  (post).       *      *       ♦ 

10th  October,  I  have  been  at  the  prince  Royal's  camp,  about  90. 
miles  from  this.  Lieut.  Bumes  there  left  me  for  Astrabad  and  the 
Caspian.  We  found  Captain  Shee,  Mr.  Brouski  and  Mr.  Beck  in  camp, 
all  living  in  the  Persian  style :  they  were  very  kind  to  us.  Captain 
Shee  and  I  went  to  the  Turquoise  mines,  and  since  my  return  to  this 
I  have  not  been  very  well.  Every  body  here  is  also  sick.  My  journey 
to  Herai  is  aU  fixed.  I  saw  Yar  Mohammed  £[han.  Prince  Kamran's 
minister,  who  received  me  extremely  civilly,  but  I  am  cautious  in  put* 
ting  myself  under  any  obligations." 


V. — Proceedings  of  the  Asiatic  Society. 
Wednesday  Evening,  97th  March,  1833. 

The  Honorable  Sir  Edward  Rynn  in  the  Chair. 

The  Proceedings  of  the  last  meeting  were  read. 

Lieut.  A.  Bumes,  Assistant  Resident  at  Cutch^  was  elected  a  Member. 

C«  Tel£ur>  Esq.  President^  and  Mons.  J.  Desjardins^  Secretary,  of  the 
Nstoral  History  Society  of  Mauritius,  were  on  the  favorable  report  of  the 
Committee  of  Papers,  elected  Honorary  Members. 

Read  letters  from  Captain  Henderson  and  Mr.  F.  J.  Halliday,  expressing 
their  reluctance  in  being  obliged  to  withdraw  from  the  Society. 

Read  a  letter  from  J.  C.  Morris,  Esq.  Secretary  to  the  Madras  Literary 
Society,  &c  requesting  that  copies  might  be  made  for  the  use  of  Cavelly 
Yenkata  Lachmia  pundit,  formerly  in  the  employ  of  Colonel  Colin  Macken. 
tit,  of  the  En^^ish  Catalogue  of  the  late  Colonel's  collection  of  inscriptions. 

Ordered  that  such  information  as  can  be  given,  regarding  the  Tranala. 
tioiMi  of  Colonel  Mackenzie's  collection  of  inscriptions,  be  forwarded  in  reply 
to  the  Mad.  Lit.  Soc. 

The  Secretary  announced  that  materials  were  collected  for  another  vo. 
lame  of  Researches,  and  that  it  was  for  the  Society  to  determine  whether  it 
should  continue  to  publish  in  the  same  form  as  heretofore. 

The  Native  Secretary  submitted  a  memorandum  on  the  subject,  of  which 
the  following  is  the  substance : — 

Tbe  first  fire  Tolomet  were  printed  by  the  Calcutta  Gazette  Press  on  its  own 
account,  and  copies  supplied  to  Members  at  20  Rs.  each,  after  which  the  Society 
took  the  responsibility  of  publication.  Until  1810  a  charge  was  made  for  the 
▼olome;  thenceforward  Subscribing  Members  received  their  copies  gratis. 

The  sale  of  the  Researches  either  in  India  or  in  Europe  has  been  very  limited. 
The  cost  of  printing,  gradually  reduced  from  Rs.  10,000  to  Rs.  4500  per  volume,  has 
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anotiiited  firom  the  6iiKb  that  the  Society  heaune  its  ovimpaUiilter'to,    ib.  dfiOM 

While  the  retorti  by  sales  has  been  |  *"  Eng:^^,  Rs.  3200 

linlndia,  6000  9200 

tea^inir  a  bialaiiee  of  loss  on  l3  volumes,  tU.  72,800 

Baboo  Ram  Comtil  Sen  proposed  that  in  future  the  matter  for  publication  should 
be  transmitted  to  Europe,  where  a  printer  may  be  found  to  print  it  on  his  own 
account,  Mr.  Wilson  kindly  correcting  the  press*. 

After  some  discussion  a  Committee  composed  of  Dr.  J.  Tytler^  Major 
Benson^  Dr.  J.  T.  Pearson^  and  Mr.  J.  IL  Colvin^  was  appointed  to  consi. 
der  on  the  best  mode  of  publidiing  the  continuation  of  the  Researdiea. 

Extract  of  a  letter  ih>m  ^.  f.  Royle,  Bsq.  to  the  Secretary  was  read^  aa« 
Boundng  the  intended  publicatkm  of  hife  ''  lUugtraldons  of  the  Botny  and 
Physical  Geography  of  the  Himalaya  mountains  anid  Kashmere." 

Library. 

The  following  books  were  laid  on  the  table : — 

Transactions  of  the  Royal  Society  of  Edinburgh^  voL  zi.  2nd  part,  and 
voL  xiL  1st  part— preMittorf  by  the  Society. 

Professor  Buckland's  account  of  the  animal  and  vegetable  remains  and  of 
rocks  coUectedin  AvabyMr.Crawfurd--e>yMeati<%(^,  eftrotf^iV.  ITo/^ 

Ditto  on  the  occurrence  of  the  remains  of  elephant!,  te.  in  the  froien 
mud  of  Behrings  Straits-^  ditto. 

Proceedings  of  the  Royal  Asiatic  Society  at  the  Annivefsaty  Meetii^of 
Saturday,  7th  June,  ISSi^—pretented  by  the  Society. 

Proceedings  of  the  Mauritius  Natural  HiaUrry  Society,fbr  Sq^tendber  and 
October,  183£— fry  the  Society. 

Journal  Asiatique,  No.  66,  August,  1839-:/Vom  the  Asiatic  Society  <tfF^ttie. 

Meteorologies  Register  for  Febraary-:/Wm»  the  Surveyor  General. 

Syr^uUMutalAerin,  Ist  volume-fnviented  by  the  pubUsher  andeditor,  MmM 
MddlMqjid. 

Anglo-Persian  Anecdotes,  translated  by  Krishnachundra  €Hios&— />^ 
eented  by  Baja  KdUkriOma  Buhddur. 

The  following  works,  received  from  the  Oriental  Translation  Fand  of 
Great  Britain  and  Ireland. 

Fraser's  Annals  of  the  Turkish  Empire,  from  A.  D.  1591  to  1659,  Isl  ?ol. 

Stewart's  Teziereh  al  Vdkidt,  or  Private  Memoirs  of  the  Moghul  Emperor  Ha- 
mAydn,  1  vol. 

fflaprolh's  San  KoJtf  Tmou  Ran  To  Set$,  ou  Aper^u  general  des  trois  Royaumes. 
with  a  volume  of  plates. 

Stttizter's  Rof^huvanta,  Kalidasas  Carmen,  Sanskrits  et  Latin^  1  toI. 

The  Geographical  worti  of  Sadik  I^fahani,  translated  by  J.  C. 

JuHto's/Toet  Lan-ki,  ou  I'histoire  du  cercle,  de  craie,  drame  en  pvose  etcft  T«n. 
'1  Vol. 

♦  This  is  however  hardly  a  fair  way  of  sUting  the  case ;  Che  members  are  in  fact 
^e  purchasers  of  the  Society's  volumes,  which  they  pay  for  by  their  subscriptions. 
Publication  U  the  main  object  and  the  main  ezpence  of  every  Hteraiy  assodaUon  - 
inthout  which  it  would  be  of  comparatively  Uttle  utility  or  interest  to  the  world.    * 
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Col.  Bvlgg^*  %«Mrf  JAl*lMela6^  a  Hif  toiy  of  ^  MiOiOduiiQdiUi  Pbvar  ia  h|dia 
daring  tlie  \m»  oeatmy,  lit  toI. 
AUtiiMoii'B  Shall  NaoMbolFivdMui^  kraniUtAd  in  ▼an^  aii4  prot^  1  fqI. 
Fourth  Annnual  Report  of  the  Oriental  Truudalion  Fund. 
The  fdHowing  bookB  vtceiyed  imim  the  hooJusellen : 
Gray's  Indian  Zoology,  part  xii. 
Lardner^s  Cyclopedia,  Spain  and  Foftngal,  toI.  4. 

Natural  History, 

1.  Dr.  Wallich^  Superintendent  H.  C.'s  Botanic  Garden^  presented  in  tlM 
name  of  Professor  Buckland^  epecimens  of  the  coproiUe,  or  fossil  alburn^ 
gracwn,  from  the  Has  of  Lyme-regis,  Dorset. 

Some  of  theae  foaaila  are  ii|  their  rough  state,  some,  are  cut  and  polished,  and 
there  are  plaster  casta  of  other  specimeos  in  Dr.  B.'i  collection. 

S.  A  fragment  of  fossil  hone^  brought  by  himself  from  Jabalpibr^  was  pre- 
tested by  M^er  Benson. 

This  fragment  is  enveloped  in  a  hard  greenish  siliceous  coat,  which  has  al^o 
penetrated  into  the  pores  of  the  bone  in  many  partsi,  and  has  taken  the  pUce  of  its 
animal  matter,  probably  by  the  same  process  of  infiltration  which  is  observed  in 
foesil  wood  from  the  same  part  of  India. 

S.  A  fuitiier  sdection  of  the  foesil  shells  of  the  Himalaya  were  received 
fnm  Captain  P.  Gerard^  on  the  part  of  his  bvolher^  Dr.  J.  Gerard* 

Several  of  these  sh^s  differ  from  those  depicted  in  the  Rev.  R.  Everest's  paper 
in  the  Physical  Transactions,  and  will  form  the  subject  of  a  suppleatentary  plate. 

Read  extoact  of  a  letter  from  Lieut.  Barnes^  presenting  iq^edmens  iji  As. 
bestos  fbund  between  Peshawar  and  Kabdl ; — 

Ditto  Native  Muriate  of  Ammonia  from  the  province  of  Hissar^  nortii  of 
theOzus; — 

Ditto  of  the  sand  or  silt  suspended  in  the  river  Ozus ; — 

Ditto  of  sand  from  the  Kharasm  Desert  between  the  Ozus  and  the  Caa. 


The  President  communicated  t}ie  following  circular^  with  a  request  from 
tlie  Rev.  W.  Whewell  of  Cambridge^  fw  any  information  which  Members  of 
the  Asiatic  Socaely  might  be  able  to  supply  on  the  subject  of  the  tides  of 
the  Indian  GoBsts. 

8uggt9ikm»  for  Penont  who  k^v  opportumtim  to  mak€  or  eoUeet  ohtenmiioiu  qf 

theTidei. 

**'  It  was  shewn  by  Newton,  nearly  150  years  ago,  that  the  fact  of  the  Tides  end 
■everal  of  their  circumstances,  resulted  from  the  law  of  the  Universal  Gravitalioi) 
of  matter.  But  in  this  interval  of  time  scarcely  any  thing  has  been  done  which 
might  enable  na  to  oombiae  into  a  general  view  the  phenomena  of  the  Tides  as  they 
taike  place  ia  all  the  diiiiffnt  parts  of  the  world  ;  and  at  very  few  places  have  good 
ead  eofntfooed  ehservatioaa  been  made  and  published.  It  is  conceived  that  by 
collecting  such  observations  as  have  been  made,  or  may  easily  be  made,  the  con* 
nexkm  and  relation  of  the  Tideaof  all  the  parts  of  the  Ocean  may  be  in  a  short 
time  dearly  made  out ;  and  that  persons  may  be  induced  to  ma]f.e  such  careful 
•beervatiofle  as  may  serve  ta  heceaapafed  with  the  theory.  In  this  hope  the  pre- 
eent  paper  is  drculaled. 


Digiti 


ized  by  Google 


152  Aiiatk  Society.  PCaech, 

The  most  Qsefiil  Obflerrationa  with  reference  to  oar  geaenl  knowledge  of  the 
Tides  tre  the  following,  beginning  with  those  which  are  most  easBy  made  : 

1.  The  Obsemttion  of  tlie  Time  of  High  water  at  a  known  i^aoe,  on  any  day, 
and  especially  at  new  and  full  moon. 

2.  The  Observation  of  the  Time  of  High  water  on  sereral  days  in  succession  at 
the  same  place. 

3.  The  Observation  of  the  Height  of  several  successive  Tides  at  the  same  place. 

4.  Observations  of  the  comparative  Time  of  High  water  on  the  same  day  at 
different  places  in  the  same  seas. 

1.  An  observation  of  the  Tims  of  High  water  at  a  given  place  on  oiiy  known 
day  may  be  useful. 

If  the  Time  of  the  Moom'i  9<mthmg  on  the  same  day  be  noted,  this  will  ftdUtate 
the  use  of  the  observation,  and  wiU  furnish  an  additional  evidence  of  the  correct- 
ness of  the  date. 

The  Time  of  High  water  on  the  days  of  Ntw  and  FuU  Moon  is  more  particalariy 
useful  than  on  other  days. 

Observations  of  the  Time  of  High  water  may  be  made  with  sufficient  aocoracy 
without  a  tide-post.  A  place  ought  to  be  selected  where  the  water  is  tolerably 
smooth. 

2.  If  there  be  opportunity  at  any  place,  it  is  desirable  to  observe  the  Time  of 
High  water  evety  day  for  afwtmght. 

If  it  be  ascertained  that  the  two  tides  on  the  same  day  occur  at  regular  intervalsy 
VM  of  them  only  need  be  observed. 

But  there  are  often  irregularities  in  the  relative  Times  of  the  morning  and  even- 
ing Tide  ;  and  these  irregularities  are  different  iox  different  ages  of  the  moon.  In 
this  case  both  daU^f  Tides  ^ould  be  observed. 

3.  A  single  observation  of  the  Height  of  the  Tide  is  not  of  much  value.  But 
a  8erie$  of  Heights /or  a/artniffht  is  valuable,  especially  if  accompanied  with  ob^ 
aervations  of  the  times. 

The  morning  and  evening  Tide  are  often  unequal,  and  this  inequality  aometnnci 
varies  considerably  from  one  fortnight  to  another. 

In  observations  of  the  Height  of  the  Tide,  the  d^erence  qf  High  amd  Lorn  water 
ought  to  be  taken. 

The  channel  of  a  river  is  not  a  good  situation  for  such  obaervations. 

4.  The  usefulness  of  tide  observations  will  be  greatly  increased  if  those  made  at 
places  in  the  same  seas  can  be  compared  so  as  to  shew  the  Ratb  at  wkieM  the 
Tide  waee  travels  : 

For  example,  the  time  which  it  employs  in  passing  along  a  certain  line  of  ooaat, 
or  across  a  sea,  or  round  an  island,  or  up  a  bay. 

N.  B.'The  Tide  wave  is  the  elevation  of  the  waters  by  which  High  water  ia  pro- 
duced in  many  places  at  once.  It  is  not  observed  as  a  visible  wave,  but  is  found  by 
drawing  a  line  upon  the  globe  through  all  tiie  places  at  which  it  is  high  water  at « 
certain  moment  The  rate  and  direction  of  its  travelling  are  known  by  comparing 
the  position  of  such  lines  at  successive  times. 

N.  B.— The  Rats  at  which  the  Tide  warn  Tbatslb  is  quite  distinct  from  the 
rate  at  which  the  atream  of  ebb  or  flow  noM. 

N.  B.^Also  the  Dibsotion  in  which  the  Tide  ware  travels  ia  quite  distinct  firom 
the  direction  in  which  the  tide  Me  orjlawe. 
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The  moft  proper  obsimttkHM  for  determiniag  tlM  rate  and  cooncof  tke  Ttim 
««r««retK<McofUieTimeor  Higkwitttr<w/A««MMa^  ^  d^irmii  poinif  ioat 
too  near  nor  too  remote)  on  a  continued  line  of  coeat  or  aea. 

Thia  maj  often  be  done  by  a  person  residing  in  any  country  by  making  enqui- 
ries of  perwns  conrersant  with  the  coasto,  or  by  directing  comsponding  obserra- 
Ikns  to  be  made  at  different  pUu^  for  a  few  days  only. 

If  the  places  differ  much  in  longitude,  this  ought  to  be  noted,  that  allowance  may 
be  made  for  the  difference  of  the  absolute  time  of  noon. 

Iftherebeany  unceruintyastotherate  and  course  of  traTelling  of  the  tide  be- 
tween  two  phuses,  the  doubt  may  best  be  remored  by  obtaining  observations  at  some 
fntermediate  point  or  points. 

It  is  necessary  to  distinguish  the  Time  of  High  water  at  the  Men/A  of  a  deep  bay 
or  sound,  from  the  time  of  High  water  further  in.  The  former  is  to  be  taken  in 
all  such  comparisons  as  are  here  spoken  of. 

Large  islands  and  long  promontories  much  distuib  the  r^:ular  progress  of  the 
Tide  ware. 

Comparatire  Obserrations  of  the  Height  at  diiferent  places  in  the  same  seas^  ea- 
peciaDy  if  combined  with  thoee  of  the  Times,  may  also  be  of  great  value. 

All  communications  concerning  any  obsenrations  of  the  abore  kinds  made  or  to 
be  made  in  any  part  of  the  world  will  be  thankfully  received.  They  may  be  ad- 
dressed to  the  care  of  the  Sec.  Asiatic  Society,  or  direct  to 

The  Rev.  W.  Whswell,  Trinity  College,  Cambridge  ; 

or,  at  the  Royal  Society,  London  ; 
or  the  Astronomical  Society,  London." 

The  Preaident  read  a  letter  handed  to  him  by  Dr.  Strongs  addressed  to 
Mb^  Benson^  MiL  Sec  to  the  Right  Honorable  the  Governor  General,  de- 
•cribing  tiie  progress  and  present  condition  of  the  borings  in  Fort  William, 
with  the  q>inion  of  Sergeant  Reid  upon  the  causes  of  the  repeated  failures  ; 
and  suggesting  that  the  Grovemment  should  continue  the  experiment  upon  its 
relinquishment  by  the  Society :  Major  Benson  explained  that  the  present 
reference  to  the  Society  had  for  its  object  to  obtain  their  opinion  as  a  body 
upon  four  essential  points  before  recommencing  operations ; — ^the  probability 
of  ultimately  finding  a  spring ; — ^the  expediency  of  making  the  further  at- 
tempt ; — the  mode  of  avoiding  such  accidents  as  have  hitherto  impeded  the 
auger : — and  the  estimated  expense. 

After  some  discussion,  the  following  members  were  nominated  a  Committee 
to  draw  up  a  report  with  advertence  to  these  points.  Dr.  Mill,  V.  P.  Dr. 
Wallich,  Dr.  Langstaff,  Mr.  Seppings,  Captain  Forbes^  and  Dr.  Casanova. 

Antiquitiei, 
Read  eztracU  of  a  letter  from  Lieut.  A.  Bumes,  presenting  to  the  Society 
daven  of  the  ocnns  collected  by  himself  in  his  recent  visit  to  Manikyala. 

Two  or  three  of  these  coins  are  in  excellent  preservation,  with  very  decypherable 
Greek  inscriptions,  and  are  thus  proved  to  be  of  Bactrian  ftibricatton : — they  bear 
the  several  devices  of  the  equestrian  figure ;— the  man  in  the  tunic ;— the  elephant; — 
Ac.  and  agree  in  other  respecU  with  the  coins  described  in  Afr.  Wilson's  paper 
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I^ate  n.  Nob.  25, 26, 27, 28,  &g.)  :  there  are  otbenof  a  pareHindee  character ;  bat 
as  Lieut.  Bumes  will  soon  be  in  Calcutta  with  the  remainder  of  the  coins  procured 
by  him,  any  further  notice  may  better  be  deferred  until  his  arrival. 

Literary. 

A  piq>er  was  read  on  the  marriage  rites  and  usages  of  the  Jkta  of  Bharat. 
p(ir^  by  J.  S.  Lushington,  Esq. 

The  marriage  of  Balwant  Sinh,  the  present  Raja  of  Bharatp^,  to  the  daughter  of 
the  Bechore  Raja,  in  May  1832,  afforded  the  author  an  excellent  opportunity  of 
witnessing  the  numerous  ceremonies  punctiliously  obsenred  in  its  solemnixation  at 
Deeg.  Mr.  Lushington  describes  the  betrothal — the  tika  or  marriage  present — the 
settlement  of  a  fortunate  day  by  the  pandits,  and  the  consequent  transmission  of 
the  lagan  patri,  or  bride's  horoscope,  to  the  bridegroom,  which  is  considered  to  doee 
the  marriage.  Connubial  feasts  and  concerts  are  then  giren  in  the  parents'  hooses. 
The  youth  is  anointed  with  jasmine  oil,  and  makes  pooja  and  offering^  to  the  fis- 
mily  potter*$  wheel,  to  Sitla  the  goddess  of  the  small-pox,  and  to  the  ffoM^  or 
place  in  which  the  filth  of  the  palace  is  deposited  :  this  is  said  to  typify  the  increase 
of  progeny,  as  the  heap  of  rubbish  continually  augments !  The  ceremony  of  the  ikat 
succeeds,  in  which  rtce  and  other  presents,  of  horses,  elephants,  &c.  are  given  to 
the  parohite,  the  Rani  and  RajA  and  their  attendants,  by  the  brothers  and  other 
male  relations.  Deputations  from  foreign  courts  succeed.  The  BariU  or  marriage 
procession  starts  from  the  temple  of  the  bridegroom's  mahont  or  head  priest  (he  had 
not  a  family  gdrA),  and  is  attended  with  much  splendour.  Upon  its  arrival  at  the 
bride's  house  the  ceremonies  of  idran  and  horn  take  place.  The  former  conaiats  in 
striking  tbe  image  of  a  bird  with  a  sheathed  sword ; — ^the  latter,  the  bumt-oflering 
and  adoration  of  water,  are  described  as  the  most  interesting  parts  of  the  perfic»rm- 
ance— they  are  followed  Vy  the  Kanijfaddn  or  giring  away  of  the  bride — the 
Pradaiehana,  the  Aghtma^  and  the  marriage  hymns. 

The  bride  is  then  carried  home,  when  feasting  and  curious  games,  resembling 
*'  snapdragon  and  bran-cake,"  amuse  the  young  couple. 

After  three  days'  residence  with  her  lord,  the  bride  returns  to  her  parents  for  three 
or  five  years,  when  she  is  brought  away  with  the  ceremony  of  ^ona  or  gamam — but 
this  may  be  dispensed  with  by  the  performance  of  phir-pattak,  or  changing  the 
stools  of  the  bride  and  bridegroom  when  tbe  horn  is  celebrated. 


VI. — ^Madras  Literary  Society. 

General  Meeting  held  at  the  College  on  Saturday,  26M  Janmary,  1833. 

The  Honlile  Sir  R.  Palmer^  President^  in  the  Chair. 

The  Secretary  (J.  C.  Morris^  Esq.)^  laid  before  the  Meeting  a  statemoit 
of  the  funds  of  the  Society  in  both  its  branches. 

Captain  Chase^  Lieut..CoL  Coombs^  A.  Robertson^  Esq.  and  C^t.  Rov. 
landson^  were  elected  the  Committee  of  management. 

W.  Hudleston,  Esq.  and  Capt.  Rowlands<m^  were  added  to  the  CommittM 
of  piqpers. 

Donations  of  various  books  from  individuals  and  societies^-— <^  a  BsndiM 
image  and  a  gold  coin,  were  announced. 
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Seventeen  new  members  had  been  elected  since  the  laet  general  meetings 
and  fourteen  had  retired  and  gone  home. 

Read  letter  from  Messrs.  Arbathnot  and  Co.,  stating  that  they  are  prepared  to 
leceire  the  model  of  a  pagoda  the  property  of  John  Hodgson,  Esq.,  which  that 
gentleman  has  requested  may  be  transferred  from  the  Madras  Literary  Society  to 
the  Royal  Asiatic  Society. 

Ordered  that  the  model  of  the  pagoda  in  question  be  forwarded  to  Messrs.  Ar- 
bnthnot  and  Co.,  and  that  a  letter  be  addressed  to  the  Royal  Asiatic  Society,  ex* 
plaoatory  of  the  delay  which  has  occurred  in  its  transmission. 

Read  letter  from  Lieutenant  Chalmers,  forwarding  a  translation  from  the  Persian 
of  the  1st  volume  of  the  Akbar  Namah  of  Abool  Fuzl. 

Resolred,  that  Lieutenant  Chalmers  be  informed  that  on  receipt  of  the  second 
▼olame,  the  Society  will  be  prepared  to  submit  bis  work  to  the  fttrourable  notice  of 
the  Oriental  Translation  Committee  of  the  Parent  Society  in  England. 

Read  letter  from  the  Baron  De  Ferussac,  requesting  to  be  furnished  through  the 
nedinm  of  the  Society  with  some  information  regarding  Minerals  and  Shells,  in 
order  to  enable  him  to  finish  a  work  he  is  engaged  in  on  these  subjects. 

Resolved,  that  the  Baron  De  Ferussac  be  informed,  that  the  Society  will  use  their 
best  endeavours  to  meet  the  views  and  wishes  expressed  in  hb  letter. 

Read  letter  from  Cavelly  Venkatah  Lutchmiah,  submitting  a  letter  from  Sir  Alex- 
ander Johnston,  and  requesting  assistance  from  the  Society. 

Resolved,  that  Cavelly  Venkatah  Lutchmiah's  letter  be  referred  for  the  considers- 
tioa  and  report  of  the  Committee  of  Papers. 

Read  list  of  books  presented  to  the  Society  by  a  Jain  Priest. 
Ordered  to  be  referred  to  the  Committee  of  Papers. 

Read  letter  from  the  Honorary  Secretary  to  the  Royal  Asiatic  Society,  acknow- 
M^iog  the  receipt  of  several  communications,  and  returning  the  Society's  thanks 
for  the  same. 
Ordered  to  be  recorded. 

Resolved,  that  all  letters  and  communications  which  either  from  inadvertence  or 
o^ier  causes  may  hitherto  not  have  received  answers,  be  immediately  replied  to, 
with  snitable  apologies ;  and  that  it  be  publicly  notified  that  all  communications^ 
however  short,  which  may  in  any  way  tend  to  elucidate  the  history  and  sciences, 
arts  and  customs  of  the  natives  of  India,  whether  Hindiis  or  Mahomedans,  will  be 
thankfully  received  by  the  Society,  will  receive  ready  attention  from  the  Committee 
of  Management,  and  will  be  read  at  the  quarterly  meetings  of  the  Society. 

Resolved,  that  with  the  view  of  increasing  the  efficiency  of  the  operations  of  the 
Society  by  stimulating  its  supporters  to  exertion,  regular  meetings  be  held  on  the 
second  Thursday  of  the  months  of  February,  May,  August  and  November,  for  the 
purpose  of  reading  the  several  communications  which  may  be  received,  and  of  se- 
lecting such  as  may  be  most  deserving  of  publication. 

Proposed  by  Lieutenant-Colonel  Coombs,  seconded  by  Mr.  McDonell,  and  carried 
by  acclamation — 

**  That  this  meeting  hail  with  peculiar  satisfaction  the  presence  of  The  Right 
H<>norable  Patron  of  the  Society,  and  beg  to  return  him  their  grateful  and  respect-. 
M  acknowledgments  for  his  promised  countenance  and  support." 

The  thanks  of  the  meeting  were  unanimously  voted  to  the  Honorable  the  Prasi- 
deat»  for  hb  able  conduct  in  the  chair. 
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yil.—Mi8celkme<mi. 

1.-— Indian  Botany. 

Sxtraet'^Procttdinffi  qf  the  lAmubwn  SoeUty^  bik  Jtme» 

The  East  India  Company  baye  presented  to  the  Linnsan  Society  their  magnifioent 
Herbarium^  containing  the  plants  collected  between  long.  73*  to  114^  £.  and  lat. 
32*  N.  to  the  equator,  by  KOnig,  Roxburgh,  Rattler,  Russel,  Klein,  Hamflton, 
Heyne,  Wight,  Finlayson,  and  Wallich.  It  includes  about  1300  genera,  more  than 
80M  species,  and  amounts,  in  duplicates,  to  at  least  70,000  specimens, — the  laboors 
of  half  a  century. 

For  many  years  a  large  portion  of  these  regetable  riches  were  stored  on  the 
shelves  of  the  India  House,  without  any  one  sufficiently  conversant  in  Indian  Botany 
to  arrange  and  render  them  subservient  to  the  cause  of  science.  On  the  arrival  in 
this  country  of  Dr.  Wallich,  the  distinguished  superintendent  of  the  Company's 
Garden  at  Calcutta,  in  the  year  1828, — who  brought  with  him  an  immense  aoceaaion 
to  the  Herbarium  from  various  parts  of  India,  especially  Nipal  and  the  Barmeae 
£mpiie,~the  Court  of  Directors  instructed  him  to  make  a  Catalogue  of  the  i^gre- 
gate  collection,  and  to  distribute  duplicate  specimens  to  the  more  eminent  Sodetict 
and  naturalists  throughout  Europe  and  America. 

This  immense  labour  has  occupied  Dr,  Wallich  for  the  last  four  yean  $  and  it  if 
&e  chief  selection  from  these  various  Herbaria,  destined  for  the  museum  of  the 
India  House,  which  the  Court  of  Directors  have,  with  princely  munificence,  pre- 
aented  to  the  Linnaean  Society. 

The  liberality  of  the  East  India  Company  has  been  duly  appreciated  thronghovt 
the  wide  circle  of  science.  It  has  been  acknowledged  by  letters  and  addresses  from 
the  different  Societies  and  indiriduals  honoured  by  their  patronage ;  and  this  lasl 
act  of  their  bounty  will  endear  them  still  more  to  the  promoters  of  Botany,  by 
placing  the  treasures  they  possessed  along  with  those  of  Linnsus  and  Smith. 

The  Linn«an  Society  purchased,  two  yeats  ago,  at  an  expense  of  3000/.,  the  col- 
lections of  Linnsus  and  of  the  late  excellent  Sir  J.  E.  Smith ;  and  since  that,  the 
Herbarium  of  the  Society  having  been  fiirth^  enriched  by  the  treasures  of  the  £aaC» 
it  forms  collectively  one  of  the  most  interesting  and  important  in  Europe. 
'  The  East  India  Company  have  set  an  example  of  a  wise  and  liberal  policy,  whidi 
will  be  followed  throughout  the  world,  not  only  by  Societies,  but  by  those  enter- 
prising individuals  who  have,  to  their  own  honour,  made  large  coUectiona  of  the 
objects  of  natural  history ;  and  it  is  a  source  of  national  congratulation  that  at 
this  moment  the  naturalists  of  Europe  feel  indebted  to  this  country  for  the  naost 
extensive  contribution  that  was  ever  made  to  their  botanical  oollectiona.  We  owe 
this  general  feeling  of  respect  towards  us  to  the  enlightened  conduct  of  the  Court  of 
Directors,  who  have  done  more  to  diffuse  a  knowledge  of  Botany  than  was  ever 
done  by  any  Government  or  association  of  persons  on  the  globe. 

A  deputation  from  the  council  of  the  Linnean  Society,  headed  by  the  President 
Lord  Stanley,  waited  on  the  Chairman  of  the  Court  of  Directors,  on  the  26th  in- 
stant, with  an  address  expressive  of  the  high  sense  the  Society  entertains  of  the 
honour  conferred  upon  it  by  the  liberality  of  the  East  India  Company. 

Dr.  Rayk'9  CoUmOmt. 
We  are  happy  to  perceive  by  an  announcement  made  at  the  last  meeting  of  the 
Asiatic  Society,  and  which  we  have  inserted  hi  the  advertisement  sheet  of  the  pie- 
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aent  Dumber,  tlMft  Mr.  F.  J.  Royle  is  aboat  to  gire  to  the  worM  the  finits  of  hit 
Uborion*  reseerches  in  the  Botany  and  Natural  History  of  the  Hills  and  the  upper 
prorinces  of  India.  We  trust  that  his  work  will  meet  with  a  full  portion  of  the 
public  patronage,  without  which  it  would  be  ruinous  to  attempt  the  publication. 

2.— Indian  Gboloot. 
Lift  qf  the  tpectmem  qf  Rocitfrom  the  Tenanerim  ArcA^loffo,  iUuated  bitwm 
ik€  Prn'MOelt  qflfr^bOTmul  12«  10'  N.  prnaUed  to  the  Society,  l^tk  Jan.  1831. 
By  Lieut.  Lloyd,  Ut  Aetietani  to  the  H,  C,  Marine  Surveyor  Oeneral*, 

No.  1.  day  Hate,  from  a  small  detached  islet  on  the  western  side  of  SulUran's 
Island,  in  Lat.  10«  54'  N. 

No.  2.  Fine  grained  granite,  decomposing,  from  a -rock  on  the  western  side  of 
the  same  island,  and  distant  about  two  miles  more  to  the  northward  ?  its  top  has  a 
Tery  whitish  appearance,  periiaps  from  the  action  of  the  sun  and  salt-water. 

No.  3.  Quarti  roek,  from  a  rocky  islet  on  the  eastern  side  of  Sullivan's  Island, 
immediately  opposite  to  No.  1,  and  distant  from  it  about  one  mile,  the  breadth  of 
the  island  in  that  part. 

No.  4.  OranUie  eandttone,  from  a  small  island  of  a  reddish  brown  appearance, 
situated  on  the  western  side  of  Sulliyan's  Island,  in  Lat.  10*  58'  N. 

No.  5.  Sandstone,  from  a  point  on  the  western  side  of  Sullivan's  IsUnd,  near 
to  the  last. 

No.  6.  State,  from  a  point  on  the  eastern  side  of  an  island  named  by  Captain 
Ross  "  Lord  William  Bentinck's  Island,"  in  Lat.  ll*  40'  N.  It  does  not  shew  the 
principal  formation  of  the  island,  but  merely  a  lump  or  patch  on  the  point,  and  reoff 
easily  separated  writh  the  hand,  being  in  regular  horizontal  layers. 

No.  7.  Quartz  rock,  from  two  hill  islands  situated  off  the  N.  end  of  Sulliyan't 
Island,  in  Lat.  11*  1'  N. 

No.  8.  Granite,  from  the  Alligator  dry  rocks,  which  are  situated  off  the  N.  end 
of  two  islands,  called  by  Captain  Ross,  "  Sir  Edward  Owen's  and  Sir  John  Mal- 
colm's Island." 

Nos.  9  and  10.  Oranite,  from  Sir  Edward  Owen's  Island,  the  former  from  the 
eastern  side,  in  Lat  11«  13'  N.  and  the  latter  from  the  north  side,  in  11»  15'  N. 

No.  11.    Oranite,  from  Sir  John  Malcolm's  Ishwd,  in  Lat.  11*  16'  N. 

No.  12.  Umettone,  (similar  to  that  of  Elephant  rock,  in  the  Quedah  country, 
described  by  Ward,)  from  a  small  round  and  steep  island,  in  Lat.  11*  16'  N.  and 
situated  on  the  eastern  side  of  Sir  John  Malcolm's  Island. 

No.  13.  Jaaper  conglomerate,  from  the  Northern  Elephant  Island,  of  which  there 
are  (bur  large  and  other  smaller  ones,  between  Lat.  W  3/  and  11*  36'  N.  They  are 
from  6  or  700  to  1000  feet  high,  and  resting  on  small  bases,  appear  at  a  distance 
like  large  peaked  rocks :  the  northern  one  stands  in  six  fathoms  water,  its  sides 
project  outwards,  so  as,  in  parts,  to  admit  of  a  boat  geUing  underneath,  and  the  rug. 
ged  pieces  of  the  rock  beneath,  at  a  little  distance,  resemble  stalactites,  of  which 
the  specimens  are  pieces  that  have  been  knocked  off. 

*  Tluf  list  should  hare  been  printed  with  the  proceedings  of  the  same  date,  bat  the 
localities  were  not  at  diat  time  known  to  as ;  they  may  now  be  found  immediately  by 
feCsrence  to  Captain  Ross's  Chart  of  the  Tenasserim  Archipelago. 
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No.  14.  Qtimrii  and  tmieaceaui  $eki$t,  from  the  8.  nde  of  a  mall  idand,  in  Lit 
11*  47'  N.  It  is  corered  with  trees  of  a  great  Tariety  of  foliage,  and  prodndng  tmaf 
berries  it  attracts  numberless  pigeons  of  abeautiful  cream  eoloar,  with  wings  and  tiili 
tipped  with  black ;  and  from  this  cuncomstance  it  has  been  called  Pigeon  Island. 

No.  15.  OramUe,  from  a  small  island  on  the  south-eastern  side  of  Sir  Edward 
Owen's  Island,  in  11*  11'  N.  This  island,  when  I  visited  it,  was  corered  wi&  **  To- 


Nos.  16  and  17.  lAmmttme  and  decomposing  CfrmtU€,  from  two  smaU  iileCi 
dirtant  from  each  other  i  a  mile,  in  Lat.  11*  49^  N. 

No.  18.  Micaeiout  tekiit,  from  rocks  that  corer  and  uncorer  witii  the  tide, 
near  to  the  last. 

No.  19.  Mieacwut  $ehi»i,  from  a  small  isUnd,  in  Lat.  11*  SO'  N.  and  has  onlf  ess 
or  two  fathoms  on  its  summit,  which  gives  it  the  appearance  of  a  cm>  <um1  feather. 

No.  20.  From  an  island  in  11*^  53^  N.  It  is  formed  by  two  hills  connected  hy  a 
narrow  sandy  ridge,  so  that,  at  a  distance,  it  appears  like  two  small  islands,  lite 
specimen  is  taken  from  the  south-west  point  of  the  western  hill,  the  summit  of 
which  has  an  even  and  flatish  appearance. 

No.  21.  Pine  grMined  granite,  from  rocks  on  the  western  side  of  Christmss  Is- 
Und, in  12*  O'  N. 

No.  22.     QmtrtM,  from  a  small  island,  in  Lat.  12*  4'  N.  (Hospital  Island.] 

No.  23.     QHortM,  from  the  north-east  point  of  an  island  to  the  westward  of  it 

No.  34.    Dicompottd  granite^  from  a  small  island,  in  Lat  12*  9^  N. 

3. — Indian  A«t8  and  MANvrAcnrnss. 
Modit  qf  dyHng  Kharwm  Clothe  praetiied  m  BundeUtkand.  TromUUedfnm  « 
Perfian  account.  By  BabU  Had  Mohun  S^n. 
To  dye — say  one  bale  of  doth,  consisting  of  fifty-two  pieces,  the  first  step  to  be 
taken  is  to  wash  them  white  in  water.  Thirteen  seers  of  oil  of  castor,  three  lecn 
of  impure  soda  (ihak-ij-zamin-^hSr,  efflorescence  on  saline  earth),  and  fifteen  leen 
of  clear  water,  must  then  be  mixed  together,  and  the  cloths  dipped  and  drenched 
in  the  solution  twice  a  day  for  four  days  continually.  At  the  expiratioa  of 
that  time,  the  same  operation  is  to  be  renewed  for  a  period  of  seven  dtfi» 
soaking  the  same  in  the  liquor,  and  reducing  the  operation  to  once  a  d^y.  Bot 
care  should  be  taken  to  put  into  it  a  little  saline  earth  every  day  doring  the 
process.  After  this,  the  whole  bale  of  cloths  must  be  rewashed  in  clear  wtter, 
and  then  steeped  over  again  in  another  liquid  composed  of  water  and  three  seen 
of  Haleiah  {TerminaUa  Chelmia),  and  afterwards  dried.  A  similar  cold  solution  of 
water  and  three  seers  of  alum  is  then  to  be  prepared,  in  which  the  stuffs  are  sgsin 
to  be  steeped,  and  afterwards  well  dried.  After  all  these  operations  are  doly  coo- 
ducted,  a  caldron  or  large  vessel  is  to  be  filled  with  a  sufficient  quantity  of  wtter, 
in  which  are  to  be  mixed  one  maund  and  ten  seers  of  ^/  (Marmda  TmetoriMj,  s  dyt- 
wood,  and  fire  seers  of  i)Adt9a  (another  wood).  The  former  should  be  well  dis- 
solved previously  to  the  cloths  being  submitted  to  the  process  of  dyeing.  After 
ihey  have  taken  a  deep  dye  in  this  liquor,  they  should  be  taken  out  of  the  vessel, 
and  then  washed  with  soap  and  water.  Then  a  solution  of  eight  seers  of  gaoi 
is  to  be  made,  and  the  stuffis  immersed  and  washed  in  it  for  the  last  time.  Tbcy 
are  afterwards  to  be  folded  piece  by  piece,  and  rubbed  and  scoured  with  a  little  ptm 
over  their  surfrce,  and  then  beaten  in  order  to  make  them  smooth  and  eompR**^ 
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3b  d3f€  eioikt  qf  an  Amua-mbz,  or  mangoe-grten  color, 
l%e  dothfl  reqaire  first  to  be  dyed  in  a  solution  of  indigo  ;  the  latter  to  be 
used  at  the  rate  of  two  chitakti  on  an  arenige  per  piece.  Afterwards  they  mnst  be 
bpQed  in  water  with  a  mixture  of  rind  of  pomegranate  in  it  In  this  operation,  half 
t  seer  of  ^e  latterahonld  be  mixed  for  each  piece.  They  are  then  to  be  steeped  in  a 
strong  solution  of  water  and  alum,  which  should  be  given  in  two  chitaks  on  an 
arenge.  After  this,  a  preparation  of  two  chitaks  of  turmeric  dissolved  in  water 
Aoidd  be  made,  and  the  stuffs  kept  dipped  in  the  same  for  one  whole  night. 
In  the  morning  following,  they  must  be  washed  in  clear  water,  and  lastly  dyed  with 
the  Jmce  of  Kiumm  flower,  which  when  first  extracted  is  naturally  yellow,  and 
which  is  termed  *'   Pin"  in  Hind6stanf.    They  are  afterwards  to  be  folded  and 


T%9  diftimg  qf  Siirj  Paihi,  a  red  yelhw^the  color  of  a  bird  90  ctdled. 
A  composition  comprising  ten  seers  of  oil  of  castor,  five  seers  of  impure 
soda,  (hhAk-i-immk^-i-iMrJ  one  seer  of  goat's  dung ;  to  be  made,  and  to  be  all 
diiMlved  in  a  sufficient  quantity  of  water.  Twenty  pieces  of  stuff  are  then 
to  be  washed  in  pure  water,  in  a  vessel  all  separately,  and  one  by  one,  chang- 
ing the  water  every  time.  This  operation  is  to  be  kept  in  continuance  for  fifteen 
days.  They  must  afterwards  be  washed  in  clear  water,  and  soaked  in  a  solution 
of  ahmi  and  water.  Twenty-five  seers  of  powder  of  Al  should  then  be  dissolved 
in  a  necessary  quantity  of  water,  in  a  large  vessel,  and  the  cloths  steeped  and  co^ 
loured  in  the  liquor.  They  are  thus  to  be  wrought  up  for  the  space  of  six  days, 
and  finally  dried  and  folded. 

4.— ^o/e  on  Lieut.  Burft  Hutrument  for  irieeeting  Anglee. 

On  raiding  the  papers  on  the  trisection  of  angles,  in  the  number  for  November 
hot,  I  observed  some  inaccuracies,  which  as  they  were  overlooked  in  the  last  num^ 
ber,  I  now  beg  leave  to  bring  to  notice. 

Mr.  Burt,  in  proving  the  correctness  of  the  instrument,  has  made  the  truth  of 
the  demonstration  depend  on  a  position  which  is  itself  in  want  of  proof.  He  says, 
(ptfe  500,  L  8),  '*  rad.  ^rad.  ao"  but  they  are  not  necessarily  equal  from  the 
construction,  and  it  should  therefore  be  proved  that  the  locus  of  the  point  6  is  in 
tU  SIC  the.  The  demonstration  is  consequently  faulty.  I  think  however  the  in« 
Krament  will  effect  the  purpose  intended  5  and  perhaps  when  I  have  more  leisure, 
I  may  attempt  to  prove  its  accuracy,  if  not  anticipated  by  some  one  whose  avoca- 
tions are  more  in  accordance  with  such  pursuits.  Mr.  B.  says  that  A  B  the  fourth 
Vg  of  the  instrument,  may  be  dispensed  with.  I  do  not  think  it  can,  but  I  don't 
nadoitand  this  part  of  the  paper,  nor  do  I  see  how  a  line  can  he  parallel  to  one  or 
two  others,  and  also  pass  through  the  same  point  with  them. 

I  have  not  tried  to  construct  the  instrument,  but  I  should  anticipate  some  difficulty 
in  applying  it,  as  one  may  not  readily  know  when  the  points  A  and  O  respectively 
maadt  with  a  and  o. 

lam,  Sir, 

Your  obdt  servt 

A.  K. 
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L — Acemmi  &f  ike  Jain  Tenths  on  Mount  Ahd  in  Guterdt,    By  Lientt 
Bumes,  Bombay  Army.  ^^  tt.^> 

Tex  mountain  oiAbU,  Ahuji,  or  AMghad,  is  ritoated  near  the  25th  de- 
gree of  north  latitude  and  73*  20'  of  east  longitude*  in  the  district  of 
Sekrui  and  province  of  Mdrwdr,  about  40  miles  N.  E.  by  E.  of  the 
camp  of  Disa,  The  magnificent  temples  are  erected  at  the  small  village 
ofDilwarra,  about  the  centre  of  the  mountain,  which  has  an  elevation  of 
about  5000  feet,  where  the  summit  is  extremely  irregular  and  studded 
with  peaked  hiHs.  There  are  four  in  number,  all  of  marble,  and  two  of 
them  of  the  richest  kind.  They  are  dedicated  to  P^RASNi^TH,  or  "  the 
principal  of  the  deified  saints,  who  according  to  their  creed  have  suc« 
cessively  become  superior  gods,"  and  who  are  believed  to  amount  to 
the  number  of  twenty-four,  or  as  some  told  me,  to  have  appeared,  like 
ttte  Hindd  gods,  in  twenty-four  different  Avatdrs, 

lliese  are  the  gods  of  the  Jain,  Shrdwak,  or  Banian  castes,  who 
are  a  gloomy  tribe  of  atheistical  ascetics,  not  unlike  the  Budhists, 
*'  who  deny  the  authority  of  God  and  a  future  state ;  believe  that  as 
the  trees  in  an  uninhabited  forest  spring  up  without  cultivation,  so 
tbe  universe  is  aelf-ezistent ;  and  that  the  world,  in  short,  is  produced, 
as  the  spider  produces  his  web,  out  of  its  own  bowels ;  and  that,  as 
tbe  banks  of  a  river  fall  of  themselves,  there  is  no  supreme  destroyer/' 
**  They  also  deny  the  divine  authority  of  the  V^das,  and  worship  the 
great  Hindu  gods  as  minor  deities  only :"  but  Mr.  Colebrooke  and  other 
cnunent  scholars  have  already  given  the  most  minute  description  of  this 
daas  of  people  and  their  worship.  The  above  abstract  of  their  tenets  will 
at  OBoe  show  how  little  acceptable  the  followers  of  Parasnath  can  be 
to  orthodox  Hindis ;  and  the  costly  materials  of  Jain  temples  are  there* 
fare  a]lrifa»taUe»  not  to  the  holiness  of  the  gods  to  whom  they  are  de« 
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dicated,  but  to  the  riches  that  are  to  be  so  generally  found  among  tiie 
Banians  their  votaries. 

Jain  temples  are  to  be  met  with  in  Guztrdt,  Kattywdr,  Cutck  and 
Parhtr,  as  well  as  in  other  conntries  both  in  the  southern  and  northern 
parts  of  the  Peninsula,  but  next  to  those  on  AbU,  the  most  edebrated 
ofies  on  the  western  side  of  India,  are  at  Politana  and  Gimar  in  Kathf- 
war,  at  both  of  which  places  also  they  have  been  built  on  the  tops  of 
hills.  The  antiquity  of  the  schism  between  this  and  the  Hindi  sect  is 
not  accurately  ascertained,  but  the  oldest  temple  on  AbU  appears  to  have 
been  built  An.  Vicramajit  1016,  (A.  D.  960,)  or  something  more  than 
eight  hundred  years  ago. 

The  temple  now  alluded  to  is  dedicated  to  Rikabdbo,  (or  as  Mr. 
Ward  has  it,  "  Rishvbhu-dbvu,")  the  founder  of  the  sect  and  first  in 
ord^r  of  their  deified  saints,  and  is  known  by  the  name  of  AHmtrfi 
devaL  The  four  temples  are  built  in  the  form  of  a  cross,  and  this  is  tile 
most  westeriy.  It  is  in  the  figure  of  an  oblong  square,  forty  four  paces 
long  by  twenty  two  wide  (or  perhaps  100£eetby  50) ;  within  tiiebvfld- 
ing,  and  in  the  centre  of  the  area  so  inclosed,  stands  the  pagoda,  in  whicb 
the  great  i^nage  of  the  god  is  placed  fadng  eastward.  In  front  of  this 
there  is  an  octagon  of  24  feet,  supporting,  on  pillars  and  ardies  of 
marble,  a  cupola  of  the  same.  The  pillars  may  be  from  12  to  15  feet 
high.  The  entrance  to  the  temple  is  from  a  small  door  opposite  this 
cupola«  and  the  grandeur  of  the  building  is  discoverable  at  once  on  em- 
tering  it,  and  has  a  very  imposing  eSect.  On  all  sides  of  the  area  there 
is  a  colonnade,  the  long  sides  having  a  double  row  of  pillars  sopportii^ 
amall  domes,  within  each  of  which  are  cells  in  the  walls  to  the  number 
of  56,  in  all  of  which  are  mwUie  images  of  the  god.  In  the  south  west 
comer,  and  inachamber  detache4  from  the  building,  is  acolossal  figure 
of  Nb'kinath  cut  in  black  stone. 

The  whde  of  the  building  is  of  the  richest  white  marble,  supeiUy 
cut  into  numerous  devices ;  and  it  is  worthy,  of  renuiric  that  there  ia  not 
an  inch  of  stone  unomamented,  and  not  twot  domes  dT  the  same  pattern, 
though  on^  hundred  and  thirty-three  in  number,  and  aU  are  carved. 
The  grand  dome  is  a  most  chaste  piece  of  workmanship,  and  so  ligl^  do 
the  pillars  appear,  that  it  could  hardly  be  imagined  they  could  aiqqicrt 
the  superincumbent  weight. 

Adjoining  to  this  building  is  a  room  caHed  **  Hdtkioat*  or  the-elaph«at 
hall,  which  sterns  once  to  have  also  had  a  roof  of  domes,  and  in  wliM& 
are  tiie  figures  of  ten  marble  elephants  with  drivers,  each  about  %omr 
feet  high,  and  caparisoned  in  the  modem  st]de  of  those  of  the  Nattve 
prinqes^  ^th  every  rope^taaadandcbthbeantifiillyand^cMriectly  oarved. 
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ind  apparently,  the  can  and  riden  excepted,  from  one  blodc  of  marble. 
The  workmanship  is  exceedingly  good,  and  the  representation  of  the 
anima)  is  very  superior  to  Indian  sculptnre  in  general. 

Tbd  floor  of  this  room  is  of  black  marble,  while  that  of  the  temple^  is 
of  white.  At  the  door  there  is  a  large  equestrian  statue  of  the  fbonder, 
who  by  an  inscription,  is  described  as  "  Bi'malnath,  a  Baniau  of 
C^kmuUmU  to  whom  the  gods  had  been  propitious.'*  It  is  rudely 
executed,  and  is  evidently  the  woriunanship  of  later  days. 

The  whole  of  this  temple  is  said  to  have  occupied  a  period  of  four- 
teen years  in  building,  and  to  have  cost  eighteen  crores  of  rupees,  in 
addition  to  fifty  six  lacs  spent  in  levelling  the  side  of  the  hill  on  which 
it  18  built. 

The  next  temple  to  be  described  is  the  northern  one,  which  is  dedi- 
cated to  Nb'mina'th,  the  twenty-second  deified  saint  of  the  Jains.  It 
is  with  regard  to  design  and  material  much  the  same'as  the  one  men- 
tioned, but  although  of  equal  length  it  is  ten  paces  wider,  from  which 
addition  the  architect  has  been  able  to  make  the  colonnade  double  on 
an  sides  without  contracting  the  area  too  inuch,  and  which  has  a  good 
efleet.  The  pagoda  of  the  god  is  in  the  centre,  and  faces  the  West.  It 
has  also  a  cupola  in  front  of  it,  the  same  as  the  other  in  size,  though 
te  inferior  in  execution  :  but  the  greatest  ornament  in  this  temple,  and 
indeed  on  Ab&,  is  a  portico  between  this  cupola  and  the  pagoda.  It 
IB  supported  by  pillars,  and  the  roof  is  formed  by  nine  sniall  domes  most 
exquisitely  carved.  The  stones  on  both  sides  the  entrance  of  the  temjde 
are  deeper  cut  than  any  marble  I  ever  saw,  and,  if  I  mistake  not,  approach 
in  resemblance  to  Hogarth's  line  of  beauty.  This  part  of  the  buOding 
ifl  said  to  have  cost  eighteen  lacs  of  rupees,  and  I  can  well  credit  the 
pec^le  who  gave  me  the  information. 

All  round  the  temple  and  in  front  of  the  colonnade,  small  images  of 
the  god  are  placed  to  the  number  of  forty-six,  in  front  of  each  of  which 
are  two  sculptured  domes. 

The  east  side  of  the  building  is  not  divided  into  compartments,  but 
consists  of  one  long  room  in  which  are  placed  ten  marble  elephants, 
which  are  more  minutely  carved  than  those  described,  the  very  twisting 
of  tifee  ropes  being  represented.  In  rear  of  these  are  the  images  of  the 
different  contributors  to  the  '*  holy  undertaking,"  rudely  cut  out  in  st(me, 
and  represented  as  holding  purses  fall  of  money  ready  to  be  appropria- 
ted. There  are  inscriptions  under  all  these  figures  mentioning  at 
length  the  names  of  the  difierent  "  pious  inctividuals,"  most  of  whom 
appear  to  have  been  Banians. 
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In  die  south  western  corner  of  the  building  are  two  inscriptions  c«t 
in  marble  and  fixed  into  the  wall,  but  they  are  in  such  a  good  state  ol 
preservation  that  it  becomes  very  questionable  if  they  are  of  the  same 
age  as  the  temples.  They  are  in  the  Bdlbad  character,  and  giving  (as 
I  learnt  from  the  people,  there  being  no  one  who  oonld  read  them  with 
me,)  a  genealogical  account  of  the  different  founders  and  their  rektivesi. 
Above  the  niches  containing  the  smaller  images,  there  are  also  inserip« 
tions  with  the  names  of  the  builders  in  GUzerdt(  character.  From  aU 
of  th^se  it  appears  that  this  temple  was  built.  An.  Vicr.  1293,  or 
A.  D.  1286,  nearly  six  hundred  years  since,  by  two  brothers.  Bast  and 
Fbst  Fih,  Bamane  also  of  the  ruined  city  of  CkandauU,  and  one  of 
whom  is  said  to  have  been  Kirnddr  to  the  Delhi  Emperor.  The  build* 
ing  is  said  to  have  cost  twelve  crores  of  Sonias,  a  coin  equivalent  to 
ten  rupees,  in  addition  to  the  expense  of  the  portico ;  and  although  it  is 
superior  to  the  other  temple,  this  is  undoubtedly  an  exaggeration. 

The  sculpture  of  the  snuQl  domes  in  this  pagoda,  from  being  of  a 
higher  order  of  architecture  than  the  others,  deserves  ronark.  In  se- 
Teral  of  them  are  representations  of  the  gods,  in  particular  a  group  of 
tiie  procession  of  Indiul  King  of  the  Gods,  who  is  believed  to  have  de- 
scended from  heaven  at  the  birth,  marriage  and  installation  of  Ri- 
KABDBo;  also  another  of  Nemmdth'e  marriage,  both  of  which  are  pretty 
weU  executed  in  marble.  Nothing  more  attracted  my  notice,  however* 
than  the  group  next  to  the  one  just  described,  it  being  a  representation 
of  one  of  the  Mahommedan  emperors  of  Delhi.  I  observed  also  that 
very  common  ornaments  throughout  the  temple  were  small  Mahomme^ 
dan  tomb-stones. 

Superstition  has  however  pre-eminently  shown  itsdf  in  the  portico. 
While  admiring  its  beauty  I  observed  the  capital  of  one  of  the  pillaiB 
to  be  of  coarse  unpolished  bladL  stone,  which  induced  me  to  ask  the 
cause  of  such  a  disfiguration  ;  when  the  people  informed  me  that  it  had 
been  done  intentionally  to  keep  off  the  evil  eye,  as  in  a  place  like  thia 
where  all  was  beauty,  it  would  inevitably  fell  and  become  bewitched  if 
there  were  no  foil.  The  floor  of  this  temple  is  of  mixed  marble,  being 
both  black  and  white ;  and  under  the  great  dome  there  is  a  slab  of  yellow 
marble,  said  to  have  been  brou^t  from  JesalwUr, 
,  The  two  remaining  temples  are  about  365  years  old,  and  very  inferior 
both  as  to  workmanship  and  materials  when  compared  with  the  others. 
Under  the  dome  of  the  southern  one,  there  is  some  attempt  at  mosaic 
work,  and  the  floor  is  inlaid  with^ve  different  kinds  of  marble. 

The  whole  of  these  temples  are  in  a  good  state  of  preservation,  uot* 
withstanding  the  attempts  that  hare  been  made  to  destroy  them.    Hm 
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ink,  tnmls,  and  riden  of  the  elephants  have  been  broken  off,  though* 
amoe  replaeed ;  and  the  dome  of  Adbsirji'-dbwal  is  cracked  in  one  or 
two  places.  The  earthquake  of  1819  is  said  to  have  had  some  effisct 
on  these  boildings,  but  although  the  Brahmans  and  Jains  formerly  car- 1 
ned  on  violent  controversies,  it  does  not  appear  that  the  former  injured 
tiie  Jain  temples.  The  natives  themselves  speak  with  horror  of  the* 
oppression  of  a  Mahommedan  prince  known  to  them  by  the  name  of 
**  BoomA  Badshah/'  who  is  said  to  have  ordered  the  temples  in  Ab^ 
to  be  levelled.  Natives  are  at  all  times  but  bad  chronologists,  nor  are 
tiiey  in  this  instance  able  to  give  any  distinct  account  either  of  the 
time  or  of  the  individual  whose  name  excites  such  irritating  feelings. 

It  is  on  record  however  that  a  Sultan  of  Ahmeddbdd  in  Guzerdt,  by 
name  Mdkmud  Begra,  sent  a  force  to  levy  tribute  od  the  Parsees,  A.  D. 
1450,  and  from  the  similarity  of  names,  and  the  connection  that  sub- 
sisted between  two  such  mercantile  places  as  Ahmeddbdd  and  ChandouK, 
k  does  not  appear  to  me  at  all  improbable  that  this  is  the  individual'*^. 
Hie  hand  of  time  is  now  however  fast  injuring  these  buildings,  and 
throii^hout  the  marble  gives  signs  of  decay. 

Without  placing  too  much  reliance  on  the  inscriptions  above  aUuded 
to,  there  is  a  circumstance  which  goes  feur  to  fix  the  date  of  these 
temples  at  a  period  when  the  Mahommedan  power  was  gresA  in  India. 
AU  the  figures  are  throughout  represented  with  beards,  which  we 
know  to  be  at  variance  with  Hindd  customs,  and  which  is  without  doubt 
attributable  to  the  same  cause  that  induces  the  Hindu  subjects  of  a 
Mahommedan  government  to  follow  the  custom  of  their  rulers,  namely, 
submission  to  the  powers  that  be.  In  Sind,  at  the  present  time,  such 
is  the  custom  of  all  Hindds,  and  it  is  perhaps  owing  to  this  that  the 
Moslem  rulers  ever  spared  the  temples  of  the  submissive  people  they 
conquered.  It  is  to  the  same  cause,  I  presume,  that  we  have  the  re- 
presentation of  the  emperor  of  Delhi,  though  from  the  founder  being 
his  "  Kdmddr,"  it  may  be  more  easily  accounted  for. 

With  very  few  exceptions  the  people  on  Abu  do  not  worship  at  the 
temples  of  DUwdrra,  and  there  are  only  one  or  two  Gwjia  at  the 
place,  who  could  give,  from  sheer  ignorance,  little  or  no  information 
concerning  the  surrounding  scene  of  grandeur.    They  have,  however, 

*  I  sliOQld  have  been  more  disposed  to  attribute  the  injury  which  the  temples 
of  AhU  hare  received  to  Ma'hm ud  of  Ghiani,  who  came  by  Ajmlr  into  Ouzerit, 
in  1024,  through  Patan,  and  who  was  so  zealous  in  the  destruction  of  Uin&h 
g«ds  aad  temples,  and  has  been  rendered  fiunous  by  the  demolition  of  the  one  at 
P&im  SonmiiM  in  Kattywsr ;  bn(  if  the  inscription  be  true  the  whole  of  these  tem- 
ples, eren  the  oldest  of  them,  are  of  a  posterior  date  to  that  conqueror's  inrond. 
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one  good  qiiality  whidi  our  coontrymai  can  well  appreciate,  a  total 
freedom  from  all  prejudice,  so  diat  we  entered  die  "  sanctum  sancto* 
rnm"  of  the  inner  temple  without  a  murmur  on  their  part,  nor  didtbof 
object  to  our  handling  the  gods  themselves. 

There  were  besides  two  inmates  of  the  temples  idiom  I  mmst  not 
emit  to  mention.  They  were  women  who  had  taken  a  vow  of  diastity, 
retired  from  the  world,  and  dedicated  themsd  ves  entirely  to  rdigicm,  or» 
as  they  themselves  say,  had  become  "  SaM."  One  of  them  was  young; 
and  had  retired  on  the  death  of  her  husband.  They  spent  their  time 
in  leading  their  religious  books,  which  they  readily  shewed,  and  were 
quite  free  from  that  prevailing  reserve  in  Indian  women,  so  wcadk  so 
that  they  followed  us  throu^  the  "  atna"  of  the  temples,  and  were 
ever  ready  to  explain,  as  fiir  as  in  ^ir  power,  the  difierent  objects  of 
our  curiosity. 

.  It  was  from  them  I  learnt  the  names  of  the  twenty-four  deified  saiata 
or  gods  of  the  Jains,  whidi  are  as  follows — 1  Rikabdeo, — 2  Ajilnatii,-^ 
3  Sambun4th, — 4  AbumandjC, — 5  Sumtan&th, — 6  Padan  Prabd, — 7 
SapirisrUth,— 8  Chanda  Prabu,— 9  Subatan&th.— 10  Sitaln4th, — 11 
Siansnath, — 12  Waspuji — 13  Bimaln4th, — 14  Anandn4th, — 15  Dam* 
n&th,— 16  Santinith,— 17  Kuton&th,— 18  Ar4n4th,— 19  Milln4th»— 30 
Muni  Subar^i,— 21  Nawini^,— 22  N^minithji,— ^8  P'trisni^ji,— 24 
llah4var(!i,  and  it  is  not  difficult  to  distinguish  by  the  expressive  affix 
of  "  ji,"  even  from  among  this  long  list,  ^  favored  or  frtvorite  gods 
to  whom  the  temples  are  dedicated. 

.  I  also  learned  from  these  people,  diat  there  are  laige  assembiagee  of 
people  on  AMt  at  different  but  unfixed  periods,  and  that  they  diiefly 
come  from  Guzerit,  M4rw4r,  Ajmere,  Malwa  and  Bombay,  all  of  which 
except  the  latter  are,  in  fiact,  the  surrounding  countries.  The  nativea 
of  India  are,  as  it  is  weU  known,  fond  of  perching  their  temples  on  tiie 
fjopB  of  hills  and  other  remarkable  places ;  and  it  is  no  doubt  owing,  aa 
well  to  the  isolated  situation,  as  the  great  size  of  the  mountain,  that 
such  a  position  has  been  chosen.  There  is,  however,  no  marble  on  AH, 
and  certainly  at  present,  no  roads  by  whidi  the  enormoQs  blocks  of  it^ 
could  have  been  brought  up  from  the  pits  that  are  at  the  base  of  tha 
mountain,  so  that  it  i^  to  be  presumed  they  have  been  destroyed. 

From  some  specimens  in  my  possession,  it  would  seem  that  the  sum- 
mit of  Abu  is  granite ;  but  great  part  of  the  exposed  rocks  are  in  a  state 
of  decomposition,  and  break  off  in  flakes. 

The  vicinity  oiAhU,  though  now  without  a  large  town,  has  been,  aa 
is  discoverable  from  ruins,  and  according  to  traditicm,  a  well  coltivnted 
and  thickly  peopled  country. 
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About  nine  nfleB  firam  Girwar,  a  TiQageat  the  bate  of  AM,  and  half 
thai  (Hstance  or  less  from  the  Battds  river,  are  the  nuns  of  a  givat  and 
aadent  city  called  "  Chtmdomli"  said  to  have  been  eighteen  miles  in 
circmnference,  and  which  is  now  without  an  inhabitant* 

Tlie  natives  have  mmeroos  fabulous  accounts  concerning  the  place, 
and  believe  it  to  have  been  one  of  eighty-four  towns  or  villages  that 
were  destroyed  by  "  a  shower  of  stones"  three  hundred  yearsago;  ami 
that  a  ftunine  and  scarcity  of  fuel  ensuii^,  the  people  fled  to  Gmgerdt^ 
and  settled  at  Akmed^Ufdd.  I  myself  had  not  an  opportunity  of  visiting 
the  ruins  of  this  city»  but  am  informed  that  all  its.buildinga  are  thrown 
down  as  if  by  an  earthquake,  the  occurrence  of  which  could,  I  have  no 
doubt,  be  accurately  ascertained  by  inquiry  on  the  spot.  Its  antiquxt]^ 
may  be  readily  discovered  from  the  temples  on  Ah4  having  been  bmit 
by  the  BamioMS  of  this  once  opulent  city,  as  proved  by  the  inscriptiona 
bctfore  Eluded  to,  and  great  numbers  of  small  marble  images  of  PaaAS* 
x'ath,  the  same  as  those  on  AH,  being  constantly  dug  from  among  th» 
ntina. 


IL—Lmt  9f  Indian  Woodt  coOected  by  N.  Wallich,  M.D.  F.R.6., 
Cware$pomdmg  Member  ef  tie  Mayal  IsutUute  of  France,  and  the  Aea* 
demf  of  Sciences  at  Berlin,  SfC.  and  of  the  Society  of  Arts  of  London^ 
Sapsrintendent  of  tie  Botanic  Garden  at  Calcatta. 

[Re^iriiited  fhm  the  Traniactiom  of  the  Sodety  of  Arts,  xlTilL  1^ 

Dr.  Wallidi  was  sent  by  the  Governor-General  of  India  on  several 
botanical  missions,  especially  in  1820-1,  to  Nipal,  a  hilly  country  situ- 
ated between  the  lower  part  of  the  valley  of  the  Ganges  and  the  Hima- 
laya mountains,  and  to  the  Burmese  territory  in  1826-7.  On  each  of 
these  expeditions  he  collected  specimens  of  the  native  woods,  which 
were  sent  to  England,  and  deposited  at  the  India  House.  To  these 
were  likewise  added  some  that  had  been  grown  in  the  Botanic  Crarden 
ol  Calcutta.  On  the  arrival  of  Dr.  Wallich  himself  in  En^and,  I  had 
tiie  pleasure  of  forming  a  personal  acquaintance  with  him,  having  before 
oocarionally  corresponded  with  him  respecting  various  Indian  products 
that  at  different  times  he  had  sent  to  the  Society  of  Arts.- 

Under  an  apprehension  that  the  arrangement  and  description  of  the 
-rast^iotsnical  collection  brought  over  by  him,  would  occupy  the  whole 
of  his  granted  time  of  absence  from  Calcutta,  he  suggested  that  his 
edleetion  of  woods  should  be  transferred  to  die  Society  of  Arts  for 
arrangement  and  examination.  Hiis  plan  having  been  sanctioned  by 
the  Court  of  Directors  of  the  East  India  Company,  between  four  and 
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five  hundred  spedinens  were  pkced  in  our  posaession.  •  Here  thgr 
were  ezaminedf  and  were  cut  i^  into  three  or  four  sets  of  qpecimeBS 
more  or  less  complete.  Some  of  them  were  found  to  be  worm-- 
eaten ;  and  seyeral  of  those  from  Nipal  being  only  portions  of 
small  branches,  are  not  in  a  state  very  favourable  for  shewing  the 
qualities  of  wood  with  reference  to  its  value  as  timber.  Their 
native  names,  and  the  scientific  ones  of  those  that  have  any,  as  wdl  as 
the  uses  to  which  they  are  applied  by  the  people  of  the  countries  where 
they  grow,  were  supplied  by  Dr.  Wallich*,  partly  from  his  own  observa- 
tion, and  partly  from  a  catalogue  of  Burmese  woods  collected  in  1827 
by  A.  Maingy,  Esq.,  and  presented  by  him  to  Dr.  Wallich.  Some  notices 
have  likewise  been  obtained  from  a  catalogue  of  woods  sent  by  Dr. 
Francis  Hamilton  (late  Buchanan),  from  Gualpara  in  Assam,  on  the» 
Burrampooter,  and  which  were  put  into  the  hands  of  Mr.  James  Kyd« 
master  builder  to  the  Hon.  East  India  Company  at  Calcutta,  for  eza&i- 
nation.  These  notices  are  distinguished  by  the  letters  Ham.,  though 
some  of  Dr.  Wallich's  are  intermixed  with  them.  The  observations  oa 
the  structure  of  some  of  the  woods  from  Nipal  were  made  by  myself, 
and  relate  chiefiy  to  the  longitudinal  fibre,  to  the  medullary  rays,  to  the 
longitudinal  tubes,  and  to  the  annual  layers.  For  some  practioal 
observations  the  Society  is  indebted  to  the  carpenter  emplo3red  im  out*- 
ting  wp  die  specimens. 

A.  AiKiH,  89e. 


CATALOGUE  OF  INDIAN  WOODS. 

1  Acacia  mollis,  fr.  Nipal. 

A  large  tree:  wood  y«Uowiih  white,  ahininff,  cosne,  rather  •oft.--6pt 
2  inch.  diam.  Fibres  aod  rays  of  the  same  ooloar,  the  latter  very  Hit^f^^ . 
tabes  Itfge. 

2  Acacia  fragrans,  fr.  Nipal. 

A  laige  tree. — Sp.  2  inch.  diam.    Wood  glossy,  coarse :  a  bad  spedmeo. 
8  Acacia.    Joolchumahl,  N.{  fr.  Nipal. 

Tree  Tery  Uu|^ :  wood  excellent  for  chests  and  boxes. 
4  Acacia.     Popeeah,  B.§  fr.  Tavoy. 

A  very  laige  tree :  the  wood  used  for  posts,  bows,  and  loUtti  for 
cotton. 


6  Acacia.     Pttingadoo,  fr.  Tavoy. 

^  Ithasbeenthooght  better  to  leaye  thespellnig  ofthenatiTeBamesatintlieeri. 
ginal  catalogue,  since  it  is  difficult  to  knowia  many  cases  how  they  oagfattobeiM- 
dered  orthoepically.— Eoi  

i*  Sp.  the  individnal  specimen  examined. 

«  N.  Newer,  the  language  ef4he  HindA  •cooqwNfi  ef  Mlpd. 

§  B.  The  Bonnese  language. 
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6  Acacia  odoratissima.    Jatikorai,  fir.  Goalpara.* 

Tmnk  Terj  lofty,  b«t  not  stnigkt ;  often  6  feet  in  gfrUi :  woodliard,  inA 
OMd  in  farnitore. — Ham. 

7  Acacia  marginata.    Komi,  fir.  Gaalpara. 

5  cobits  in  girth.    Makes  good  pUnki.— Am. 

8  Acer  IsTigatnin.    Sualendi,  N.    Cherouoi,  P.f  ir.  Nipal. 

30  to  40  feet  high :  3  to  4  inches  in  diameter ;  o(  slow  growth ;  naed  for 
rafters,  beams,  and  other  bailding  purposes. — Sp.  3'5  inches  in  diam.  Wood 
Taried  brown  and  cream  colour,  with  a  wavy  lustre. 

9  Acer  etercaliaceimi,  fr.  Nipal. 

A  TeiY  large  tree,  3  feet  in  diameter. — Sp.  3*5  inch.  diam.  Wood  light: 
fibre  pale  cream  oolonr,  with  considerable  lustre:  rays  in  distinct  brown 
ribands :  tubes  Urge,  giring  a  coarse  appearance  to  the  wood. 

10  Acer  oblongum,  £r.  Nipal. 

A  veiy  large  tree.  Wood  moderately  hard  and  compact. — Sp.  fibre  cream 
brown,  w^  considerable  lustre :  rays  in  narrow  ribands  of  a  flesh  colour : 
tobessmalL 

11  Adamia  cyanea.     Bansook,  P.  and  N.  ir.  Nipal. 

Wood  pde  coloured,  not  used. 
Aggnr.    5ee  Aqnilaria. 

^tha.}  ««I>ipt«ocarpiis. 

12  Ahnaun,  fr.  Tavoy. 

3  to  6  fathoms  long;  12  to  15  indies  diamaler.     Yidds  good  crooked 
timber,  the  strongest  and  most  durable  of  any  in  Taroy ;  nsad  for  anehoca 
to  the  laijest  boats. 
Aleai.    bee  Joaticia. 

13  Alnns  nepalensis,  fr.  Nipal. 

Wood  as  firm  as  English  birch,  and  of  a  deeper  ealkmr }  wy  hard,  and 
difieult  to  cut ;  lustre  considerable. — Sp.  5  inch,  diam.,  20  layers  in  1*7  inch 
(but  in  another  spedmen  5  layers  in  1*8  inch).  Heart  pale  brownish  red : 
fibre  glossy :  rays  reddish  brown,  rery  distinct  Bark  fibrous,  rather  thidc, 
composed  of  many  thin  lamina. 

14  Aktonia  (Echites)  scholaris.    Chatiyan,  fr.  Gaalpara. 

A  beautiful  tree,  often  3  cubits  in  girtii,  used  for  coarse  furniture.— JSTmi. 

15  Alstoiuaantidy8enterica(Nenamantidy8.).  Dudkhuri,  fr.  Gaalpara. 

A  laige  tree,  often  3  cubits  in  circumference.    Is  considered  a  powerfiU 
niedicine.    Beads  are  made  of  it,  to  be  worn  round  the  neck. — Ham. 
Amari.    See  Goarea. 

16  Anacardiom  latifoliam.     Bhda,  fr.  Gaalpara. 

Grows  to  a  good  size ;  used  for  making  chests  and  couche8.^-jEKmi. 

17  Anacardiom  ?    Tbabbamboo,  B.  fr.  Tavoy. 

A  large  tree,  used  in  boat-bnQding. 

18  Andrachne  ^oliata.     Uriam,  fr.  Gaalpara. 

3  cubits  in  ghth,  used  for  coarse  furniture. — Ham, 

19  Andromeda  ovalifolia.    Angaree,  P.  *,  Joggoochal,  N. ;  fr.  Nipal. 

Grows  1  or  2  feet  in  diameter:  wood  soft  and  spongy,  used  for  foeL— 
Sp.  wood  moderately  hard,  compact,  reddish  brown,  with  some  lustre.  Bark 
with  layers  of  stringy  fibres. 

20  Andromeda  formosa.    Sheaboge,  N.  fr.  NipaL 

A  tree  of  considerable  sixe. — Sp.  4*5  inch.  diam. :  wood  pde  brown,  fina* 
grained,  moderately  hard  i  rays  rery  distinct  in  the  onter  layers. 


*  The  OnalpaimspeeiMBSwe  not  as  ysC  in  the  Society's] 
t  Paihnttea,  the  hnguage  of  the  aatires  of  Nipd. 

z 
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21  Andromeda  eordata,  £r.  Nipd. 

Sp.  4-5  inch.  di#ip. :  irQ04  ^»n>WB»  OPvly  ^tdlfnyt  dMnct :  barii  Bakj, 
not  at  all  stringy. 

22  Andromeda,  fr.  Nipal. 

23  Andromeda,  fr.  Nipal, 
Angaree.    See  Andromeda* 
Anjoo.    See  Jasminum. 
Annah-beng.    See  Fagr?ea, 
Antheel.   See  Ludia. 

24  Antidesma.     BprQ-he^ock,  fr.  Gtlalpara. 

Grows  i|i  the  i)u>untaii|s  ^  6  feet  in  girth ;  the  wood  fitid  foe  fiintare.— 

25  Aquilaria  agallochum.     Aggar  and  Laogchi,  fr.  Gnalpanu 

Attains  a  great  si^  in  the  Tpw-l|uidt  pi  A#simd,  and  on  the  lower  hills  of 
Oualpara  ^  hfit  in  the^e  (HUifUipm  t^a  wood  is  ^hite,  and  in  no  fstiipatloa*  la 
the  Garo  mountains  certain  parts  of  the  heart  of  the  wood  bepome  of  a  dark* 
brown  colour,  and  ^re  strongly  inroregn^te^  ^th  1^  highly  Niot^  oU.  Wl^ 
in  this  state  it  is  usually  called  Eagle-wood.— ^<qmf. 

26  Aralia  digitata.     Leesaong,  N.  fr.  Nipal. 

A  rambling  shrub. 

27  Aralia  nodosa,  fr.  Nipal. 

Sp.  small,  imperfect,  and  worm-eaten. 

28  Aralia,  v.  Panax,  fr.  Nipal. 

Said  to  be  excellent  wood ;  used  for  lH>zet  and  odier  nticleB.    8p.  4*5  |n^, 
diam. ;  ligfat-ooloured,  rather  soft. 
Aroo.     See  Pronns. 

29  Artocarpus.     Thounben  or  Thonn-pine,  Q.  fr.  Tavoy. 

A  large  tree ;  used  in  boat-building.     It  produces  a  sort  of  eaonlKlMNie^ 
with  wlSch  the  Burmese  pay  their  boMs. 
8Q  Artocarpus,  fr.  Tavoy. 

A  large  tree. 
31  Artocarpus.     Pynyathe  or  Tanabeng,  B.  fr.  Tavoy. 

Wood  not  used. 
82  Artooa|q;)tts  Chama.     Kangtali  chama,  fr.  Gnalpara. 

The  glory  of  the  forests  of  Gorakpur,  ifhen  it  atlaina  a  Tery  great  rise  1 
used  for  canoes,  for  whidb  it  is  well  fitted,  being  both  rery  buoyant  and  da- 
rable  in  the  water.— ^om.^ 
33  Bah-nah-thoa  (probably  the  same  as  Lauras  Panatha  of  Hub  Cata-' 
logue),  fr.  Tavoy. 
Timber  4  to  6  fathoms  long ;  15  to  24  inches  in  diameter :  naed  in  boat  aad 
house-building. 

Bajarmandi.     See  Fagrasea. 
Bakhalpani.     See  Ficus. 
Bakuri.     See  Bauhinia. 
Bi^mbusa.    Bamboo,  fr.  Pulo-Qeun,  in  Martaban* 

the  lai^gest  and  tallest  sort  known ;  the  Qtem  lOQ  feet  high,  and  attaioiiig  at 
the  base  a  diameter  of  11  indies,  with  oides  1  tnph  thidL 
Banatha.     See  Lauras. 
Bancha.     See  Ligustrum. 
84  B^rabioia  T^cra.    Tokra,  fr.  Gualpara. 

A  close-grained,  soft,  tough  wood,  of  a  yelk)w  colour^— iSfimi. 
35  Bauhinia  Bacuria.     Bakuri,  fr.  Gualpara. 

An  open-grained,  solt,  tough  i^oo4>  3  fnil^iU  ia  girth:  ««^  |be  i 
Hum, 
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86  Banhinia.     Koila,  P.  fr.  Niprf. 

The  flowtop-bddB  are  Mten  in  cnrrfek 

87  Bauhinia,  fr.  Nipal. 

A  large  tree. 

88  Bcrberis  pinnatifolia.     lAilkissee,  N. ;  Junme-munda,  P. ;  ft.  Nipal. 

Rarely  exceeding  a  foot  in  diameter. — Sp.  3  inch,  dianfi. :  wood  strong,  dose^ 
compact,  yellow. 

39  Berberia  asiatica.     Matekissee,  N. ;  Chitta,  P.  j  fr.  Nipal. 

Wood  analL— Sp.  ravs  rather  large^  distinct ;  li^f>era  12  in  1*5  inch. :  wood 
tongh,  eompact,  greenish  yellow. 
Bhela.     See  Aaacardimn. 

40  Betula  leptottacliya,  fr.  Nipal. 

Wood  not  to  be  distinguished  from  BngUsh  birch. — Sp.  2*8  inch.  diam. ; 
3  layers ;  rays  in  numerous,  straight,  narrow,  parallel,  ribands ;  bark  thin, 
smooth,  spotted  like  common  alder. 

41  Betuk  cylindrostachya,  fr.  Nipal. 

Sp.  4*5  inch.  diam. ;  wood  -shaky,  of  no  raitie ;  Myers  not  distinct  enough  to 
be  ctmtMi  \  ibw  whft#,  glossy )  rays  dHik  nut-bhiirn,  in  rery  distinct,  nar- 
row ribands  ;  bark  thick,  tubercular. 

42  Betula  Bhcnpattra,  N.  fr.  Nipal. 

Sp.  5*8  inch.  diam. ;  about  20  kyen ;  wood  moderatdy  hard  and  compact } 
CQtide  used  for  writing  On,  and  also  for  bovering  liie  inside  of  the  tjAnt  of  tha 
hookah  and  kalioun. 
Bhaleo.    See  RhiiB. 
48  Kidsa  Mo^fa.    Mtij,  fr.  Oaalpani. 

A  close-mined  hard  wood. — Haikk 
Bhoea.     See  Conyza. 
Bhoelaai.     See  Salix. 
Bb^ngyeaa^    SeeDetadia* 
Bboeee.    See  Salix. 
Bhojpattra.    See  Bettila. 

44  Bimonia  Colais.     Kolai  Beng.     Parijat,  fr.  Gualpanu 

Often  5  cubits  in  girth  \  used  only  for  fire-wood. — H«m, 

45  Bignonia,  fr.  the  higher  parts  of  the  Saluen  river  in  Nipal.  ^ 

46  Bignouia.    Thathee,  B.  fr.  Tavoy. 

A  rery  large  tree. 

47  Bignonia  ?    Thugsainee,  B.  fr.  Tavoy. 

A  large  tree,  used  m  hoase-buildhig. 

48  Bignonia.     Lainbha,  B.  fr.  Tavoy. 

A  middle-sized  tree. 

49  Bignonia  chelonoides,  fr.  Nipal. 

A  large  tree. 
Billae.     See  Ligastrom. 
Bireeaee.     See  Myrsine. 

50  Birofsni,  P.    Knraimi,  N.  fr.  Nipal. 

Slem  6  to  8  inches  in  diameter. 
Bojhinai.     See  Cbriaria. 
Boniam.    See  Gardraia. 
BoD&apash.     See  Hibiacns. 
Boro-bdock.     See  AntidesmA. 
BorogotadhariiL    See  Guarea. 
Boropattya.     See  Elseocarpus. 
Boran^n^iOBia.    See  Guarea. 
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61  Briedelia  stipulaiis.     Kohi,  fr.  Gualpara. 

Growitoft  Urge  Bixe;  wood  cOoK,  hvd,  tougli ; med  te  dMtta,  itooli, 
Ac — H&m. 
63  Briedelia?  fr.  Nipal. 

Wood  not  Tciy  bard,  Irat  fioeHTrained,  tod  tt  for  ornamental  cabinet-vork. 
Sp.  2-5  inch,  diam. ;  colour  lighter  than  box ;  no  tnbes  nor  raya  riaible. 

63  Brucca  napalensis,  fr.  Nipal. 
Bukkiamela.     See  RliiiB. 

64  Buddleia  panicdata.     Narmn-pattee*  P. ;  Sinna,  N.  ;  fr.  NipaL 

Sp.  1  -6  inch.  diam. ;  rays  rery  indistinct^  wood  pale  brown,  duU. 
Bukaena.     See  Melia. 
Bulaima.     See  Symplocos. 
Bunamb.     See  Sphsrocaria. 
Banaroo.     See  Quercus. 
Bundbali.     See  Gardenia. 
66  Batea  frondosa.    Polash,  fr.  Gualpara. 

Sometimes  6  feet  in  girth  ;  wood  open,  aoft»  and  toagb,  bat  boI  etrrag ; 
used  in  coarse  fumitnre. — Ham, 

66  Csesalpinia?  fr.  Nipal. 

67  Cseaalpinia  Sappan.     Sqppan-wood. 

A  native  both  of  the  peninsula  of  India,  of  the  Burmese  ooontr^,  and  of 
the  Malayan  Idands.  A  large  and  rahiable  tree ;  the  wood  red  ;  used  m  dying. 

68  Calophyllum.    Thorappe,  B. ;  Choopee,  N. ;  fr.  Martaban. 

A  large  tree,  used  for  mausts  and  spars,  and  for  pestles  for  oil  presses. 

69  Calophyllmn.     Tarra-phee,  B.  fr.  Tavoy. 

Very  different  from  the  preceding;  used  for  masts  and  spars. 

60  Callicarpa  arborea.     Khoja,  fr.  Gualpara. 

6  feet  in  girth ;  used  for  mortars,  pestles,  and  common  fomitnie^— JSTam. 

61  Calyptranthes.    Jam,  fr.  Gualpara. 

8  feet  in  girth ;  made  into  planks,  but  not  considered  as  of  good  quality— <£r«m. 

62  Calyptranthes.     Saljam,  fr.  Gualpara. 

Seldom  more  than  3  cubits  in  girth.    A  close,  hard,  tough  wood,  wed  for 
poets,  beams,  and  planks.— Hem. 

63  (^onellia  Kissi.     Kissi,  fr.  Nipal. 

Wood  dose-grained  ;  no  sapwood. — Sp.  1*5  indi.  diam. ;  wood  pale  brows  ; 
bark  rery  thin. 

64  Capparis,  fr.  NipaL 

Sp.  2  inch.  diam. ;  wood  white,  moderately  hard,  dulL 
66  Capparis,  fr.  Nipal. 

66  Carapa.  Taila-oon,  B.  fr.  Tavoy. 

Timber  13  to  15  cubits  long,  15  to  18  inch.  diam. ;  used  in  lioo8e4iiifldinf . 

67  Careya.     Kaza,  B.  fr.  Martaban  and  Tavoy. 

Timber  of  large  sise  \  used  for  poets  and  other  common  purposes. 

68  Careya.    Kombo,  fr.  Gualpara. 

About  3  cubits  in  girth  $  wood,  dose,  hard,  tough,  and  strong.    Stoda  ol 
matchlocks  are  made  of  it.— ^em. 

69  Carpinus  viminea.    Chukisse,  N. ;  Konikath,  B. ;  fr.  Nipal. 

Wood  esteemed  by  carpenters.— Sp.  pak  pi^plish,  with  little  Untro,  fcaid, 
rather  heavy ;  tubes  small. 

70  Cassia  Fiatnla.     Sonalu,  fr.  Gualpara. 

6  feet  in  girth  $  an  open,  hard,  tough  wood,  used  for  ploQgha.— Am. 

71  Cassia  nodosa,  fr.  Bot.  G*. 

A  very  large  tree. 

«  Bot  Q.,  the  Company's  Botanic  Garden  at  Ca!ciits. 
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73  Castanea  tribtoloidefl.  Cotoor  and  Chiaee ;  also  Malcoo  GOifaigalr,  N. 

(Shingali,  is  the  general  name  for  oak  and  chestnut.)  Fr.  Nipal. 

Used  for  large  mortars  and  pestles  for  grindiag  grain  in ;  becomes  brown  by 

steeping  in  water  ;  wood  hard  and  heavy. —  Sp.  rays  like  English  oak ;  that  is, 

crery  5th  or  (rth  modi  larger  than  the  others.      Another  specimen,  sakl  to  be 

of  the  same  species,  wants  the  large  rays. 

73  Castanea  martabanica.     Nome  and  Zitha,  B.  fr.  Tavoy. 

74  Castanea.     Golringgor,  fr.  Gualpara. 

Branched  prickles  on  the  cup  of  the  finiit ;  leaves  entire;  timber  excellent^ 
dose,  hard,  and  tough. — Ham. 

75  Castanea.     Nikari,  fr.  Gualpara. 

Oak  or  chestnut ;  cup  covered  with  strong  prickles }  leaves  notched ;  5  cubits 
in  girdi ;  timber  dose,  hard,  tough ;  used  for  furniture  and  canoes. — Hmm, 

76  Castanea.     Kangta  Singgur,  fr.  Goalpara. 

Not  exceeding  3  feet  in  guth ;  iniierior  in  strength  and  toughness  to  the  pre- 
ceding.— Hmm, 

77  Cedrela  hexandra.    Toon-wood,  h.  Nipal. 

Sp.  the  wood  has  a  great  general  resemblance  to  Lauras;  the  outer  layers 
have  white  glossy  fibres,  witn  very  distinct  brown  rays  ;  the  inner  layers  are 
brownish  red,  harder  and  more  compact ;  bark  with  white  fibres. 

78  CedreU  Toona.     Toon  or  Tungd ;  Poma ;  Jeea ;  fr.  Gualpara. 

5  cubits  in  girth ;  a  dose,  hard,  but  rather  brittle  wood,  of  a  brown  red 
colour ;  very  durable,  and  esteemed  for  furniture.  It  has  an  agreeable  smeUL 
— J7ai».  The  wood,  under  the  name  of  Toon,  is  extensively  ued  among  the 
Europeans  in  Portugal  for  chairs  and  other  furniture. 

79  Celastrus,  fir.  Nipal. 

An  enormous  climber. — Sp.  trank  deeply  chaandled  externally  ;  wood  Mght; 
reddish  brown  ;  tubes  large  and  numerous  ;  rays  deep  and  very  distinct,  but 
of  the  same  colour  as  the  rest  of  the  wood ;  bark,  outer,  orange  yellow ;  iancTy 
deep  brown. 

80  Celastrus  yerticillata,  fr.  Nipal.  * 

A  smaU  tree. 

81  Celastrus  ?  fr.  Nipal. 

Sp.  1*8  inch  diam. ;  wood  rather  soft,  veiy  fine-grained ;  tubes  and  rays 
very  indistinct ;  inner  bark  nearly  black  ;  approaches  in  most  of  its  characters 
toTurpinia. 
83  Cdtis  australis,  fr.  Bot.  G. 

83  Celtis.    Khori,  P.  ;  Koosikma,  N. ;  fr.  Nipal. 

84  Cerasus.     Puddom.     Nipal  cherry,  fr.  Nipal. 

Sp.  3'5  inch.  diam.  14  layers :  rays  reddish  brown,  distinct ;  wood  rather 
■oft,  with  some  histre. 

85  Cerhera  Manghas.     Kullooa,  B.  fr.  Tavoy. 

From  the  fruit  (probabhr  the  kemds)  an  oil  is  drawn  with  which  the  Bar« 
mcse  anoint  tbdr  hair.    Wood  not  used. 
Chacrosila.     See  EUeocarpns. 
Chalita.     See  Dillenia. 

86  Chamserops  Martiona,  WalL    Nipal  palm,  fr.  Nipal. 

87  Champa,  white,  fr.  Nipal. 

Sp.  part  of  a  olank :  a  free-working  wood,  soft  and  light  like  deal :  fibre 
-wavy,  white,  and  verjr  glossy :  rays  shallow  and  slender  :  layen  very  distinct. 
32  in  4'5  inches.    Compare  Michelia. 
Chabsee.     See  Michelia. 
'    Chasdioo.   See  Laurus. 
Chatiyan.    See  Alstonia. 
Cheriala.    See  Rhododendron. 
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CheromKi.   See  Acer. 
Chiekooiii.     See  Enrya. 
Chilloimea.    See  Gordonia* 
Chitra.     See  Berbeiie. 
Choopee.     See  Calopbylliim. 
Choo-kha.  See  Ponqg^aima. 
Choo-mulloo.     See  Diospyros. 
Choo-muna.     See  Xantbozylon. 
Choopee.     See  Calophyllum. 

88  Choorosi,  N.  fr.  Nipal. 

A  Tory  fine  sort  6f  Wood,  said  «6  come  firom  tli6  noftfa.     I  Only  knew  h 
from  hftTinff  a  walkifi§;w8tick  of  it,  wliich  was  presented  to  me  by  the  Vio^ 
regent  of  Nipal. 
Ghoee.    See  RhoBv 

89  Chaulmoogra  odorata,  Roxb.  fr.  Bot  G. 

A  very  U^  tree. 

90  Chotagotadhora,  Bengal,  ft.  Goalpara. 
Chhkisse.     See  Carpinus. 

Chusee.     See  Maeagnos. 

81  CJhrysophyUum  acuminatum,  Roxh.    Pithogarkh»  fr.  Gualpara. 

3  cabits  in  girth ;  wood  white,  toogh,  nied  in  famitart. — Hmm. 

82  Chung,  fr.  Gualpara. 

Perhaps  a  species  of  ChiUiioria.     It  grows  Tery  large,  and  affords  a  dote 
tough  wood  used  in  furniture. — Ham. 
98  Qncfaona  gratimima,  Wall.    Tungnusi,  N.  and  P.  fr.  Nipal. 

A  natite  also  of  the  mountains  in  Bengal,  where  it  is  called  Uiiokuli :  used 
in  Nipal  for  posts  and  rafters.— Sp.  wood  brown,  light,  coarse-grained :  bark 
with  many  compressed  coarse  fibres. 

94  Clerodendron  phlomoides.  fr.  Bot.  G. 

95  Coccoloba  uvifera,  fr.  Bot.  G. 

96  Conyza  candicans.  Wall.  Fhusrae,  P. ;  Bhote,  N. ;  fr.  Nipal. 

97  Cordia  Myxa  ?  fr.  Nipal. 

A  large  tree. 

98  Coriaria  nepalensis.     Bhojhinsi,  N.  fr.  Nipal. 

The  fruit  b  eaten  i  trunk  4  or  5  inches  in  diam.    Wood  not  used. 

99  ComuB  oblonga.  Wall.    Easee,  N.  and  P.  fr.  Nipal. 

A  tree  of  mi&le  size. — Sp.  3  inch.  diam.  Wood  fine-grained,  imthor  hard  ^ 
fibre  white  and  shining :  rays  very  numerous,  reddish  brown. 

100  Comua  Capitata,  Raxb.  fr.  Nipal. 

Grows  sometimes  to  a  great  size.    Wood  rery  hard. 

101  Coryltia  ferox,  tVaU.  fr.  Nipal. 

Grows  at  the  top  of  Sheopore,  one  of  the  highest  mountains  in  Nipal ; 
flowers  in  September,  and  produces  fruit  in  December :  shdl  of  tbe  nut  hard 
and  thick.    A  tree  20  feet  nifffa,  2  feet  in  girth  j  wood  light,  compact 

102  Cotoneaster  affinis,  LituU.  fr.  Nipal. 

103  Cotoneaster  obovata.  Wall.  fr.  Nipal. 
Catoor.     See  Castanea. 

104  Cou-moo,  fr.  Tavoy. 

Timber  5  to  10  filduNDS  lonff ;  20  to  30  inches  in  girtk ;  used  in  boat  and 
house-building  ;  not  much  infrrior  to  Hopaea. 

105  Crataegus  arbutiflora.     Rooes,  N.  fr.  Nipal.  ^ 

A  sqiaU  tree,  or  rather  shrub ;  wood  exoe^ingly  strong:  used  for  waQ^inf« 
•ticks. 
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106  Croton  oblongifolium,  Roxh.    ParoknpL  fr.  G|mJf««. 

5  niluts  in  girtli ;  a  dose-gmned  but  raUker  bridle  ^food  \  ufed  for  eo«ra^ 
furniture. — Ham. 

107  Croton.    Lalpatujn^  fr.  Qualpar^. 

3  cubiu  in  girth ;  a  hard  dose-grained  wood,  Qied  for  smatt  eanoQi« 
Ousroo.    Stee  Quercos. 

108  Cjathea  spmulosa.    Fern-tree,  fr.  NipaL 

109  Cynometra.     Maingga,  B.  fr.  Martabaa. 

AsoiaU  tree. 
Daine-oksi.     See  Dillenia. 

110  Dalbergia  Momsita,  Him.    MoiDsita,  fr.  Gbalpara. 

Attains  a  considerable  size  :  wood  dose,  hard,  and  toogh  ;  xmA  hi  coarlM 
fiimitare.*-iraiit. 

111  I>Bd[bergia  (Rangoon  ^ssoo),  fr.  Rangoon,  Ikm. 

112  Dalbergia,  fr.  Nipal. 

113  Daphne  Gardneri,  WalL  fr.  Nipal. 

Wood  not  used.  Bark  used  for  paper  Stuff.— Sp.  3*75  inch.  diam. ;  wood 
light,  soft,  coarse,  of  a  grey  colour,  with  little  lustre ;  bark  findy  fibrous. 

1 14  Daphne  cannabina.     Loureir,  fr.  Nipal. 

A  shrub,  from  6  to  8  feet  high  ;  grows  on  the  most  exposed  parts  of  th^ 
snowy  mountains  of  Nipal.  Paper  made  of  the  bark  is  strong,  tough,  not 
liable  to  crack,  nor  to  be  eaten  by  the  white  ant  or  other  insects. 

115  Decadia  spicata.     Bongyera,  fr.  Gaalpara. 

3  cubits  in  girth.    A  close,  hard^  tough  wood,  used  by  carpenters.— Ham. 
Deodae.     See  Fleas. 
Dheyri.     See  Taxus. 
Dhoree.     See  Goaltheria. 

116  Dillenia.    Zimboon,  B.  fr.  Tavoy. 

Timber  3  to  5  fathoms  long,  8  to  10  indies  diameter.  Wood  used  ia 
honae-bnilding ;  it  also  affords  small  crooked  timbers  for  boats. 

117  Dillenia  pilosa,  Rosh.    Daine-okei,  fr.  Gualpara. 

Trunk  6  feet  in  girth.  Wood  open,  but  hard  and  tough  ;  used  for  canoea, 
-^Ham, 

118  Dillenia  Pentagyna.     Oksi,  fr.  Gaalpara. 

Wood  closer,  but  in  other  respects  yeiy  like  the  preceding. — Ham. 

119  Dillenia  speciosa.     Cbalita,  fr.  Gualpara. 

6  feet  in  girth.    Wood  dose  and  hard,  but  rather  brittle 

120  Dioapyrofi.    Tmdoo,  N.  fr.  Nipal. 

121  Dioapyros?  Ryamucba,  B.;  Chbomulloo,  T.;  fr.  l^artaban. 

Wood  used  in  house-building. 

122  Dipterocarpoa  grandiflora,  WaU,  Am  or  Aiutha,  B.  fr.  Martabaii» 

on  the  banks  of  the  Atraa ;  i^q  from  Tavoy* 
A  stupendous  tree :  one  of  those  which  yidd  w^od-oil  and  dammar. 

123  Dipterocarpus.     Kannean-phew,  B.  fr.  Tavoy. 

5  to  8  fathom^  long ;  18  to  24  indiea  in  diameter;  grows  to  a  great iise; 
used  for  beams  and  planks. 
Dodnan.     See  Smilax. 

124  Dabdnbia.  (See  Rhus.)  fr.  Nipal. 

Sp.  4*2  inch.  diam. ;  layen^  10 ;  rays  distinct  $  tabes  fBr»  father  laift* 
Wop4  ll^ry  white,  light,  and  soft.    Baik  tlvui. 
Pndlpiri.    See  ^sto^ii^ 
£andorkomal-80ong.    See  Gardenia. 
Karansa.     See  Eorya. 
Eaaee.    See  Comas  and  Rubos. 
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Eea.    See  LorantfaiiB. 
1*25  Ehretia  Berrata,  R(wb.  Nalshima,  N.  fr.  Nipal ;  also  fir.  Gnalpai. 
5  cubits  in  girth  ;  gifes  pUnks  from  12  to  18  inches  wide ;  wood  soft  sad 
open-grained,  but  rstner  tough ;  not  durable ;  used  for  posts  and  other  ooo^ 
mon  purposes. 

126  Ehretia  serrata,  or  macrophylla.    Poegolaee,  N.  fir.  Nipal. 

Sp.  3  inch.  diam. ;  layers  10 ;  tubes  few  and  small ;  rays  diatiiict  i  wood 
white,  moderately  shining,  soft. 

127  Ehretia  IseviB.  fr.  Bot.  G. 

128  Ekebergia.    Jiyakohi,  fir.  Gualpara. 

5  cubits  in  girth  ;  wood  like  mahogany,  very  durable,  and  much  esteemed. 

129  £l»agnuB,  fi-.  Nipal. 

Wood  similar  to,  but  whiter  than,  common  hawthom.--Sp.  4  inch.  dSasL ; 
layers  27  in  17  inch :  neither  tabes  nor  rays  risible  in  the  cross  aedioB :  bsd 
thin; 

130  Eleagnus.     Choeee,  N.  fir.  Nipal. 

131  Elseocarpus.     Boropatiya,  fi*.  Gualpara. 

A  dose  hard  wood,  of  good  sixe,  used  for  canoes. — Hmm, 

132  Eheocarpus  Chacrosila,  Ham,  fir.  Gualpara. 

A  dose  hard  wood,  used  for  mortars,  chests,  &c. — Ham, 

133  Eleocarpus.     Thaumagee,  T.  fir.  Martabao. 

Timber  rery  large,  used  for  masts  and  posts  for  houses. 

134  Embelia,  fr.  Nipal. 

Sp.  rery  imperfect 

135  Eriobotyria  elliptica.     Mihul,  P.  and  N.  fir.  Nipal, 

Wood  dnnamon-brown,  bard,  compact,  and  reckoned  good. — Sp.  7  inch, 
diam. ;  rings  indistinct,  about  26  in  3*1  inches ;  tubes  rery  smalL 
Eeealoo.     See  Rubus. 

136  Euonymus.    Veysoor,  N. ;  Junghuree,  P.;  fir.  Nipal. 

Grows  large ;  wcK>d  close-grained,  not  very  hard,  perhaps  good  for  carrcri. 
— Sp.  rays  and  tubes  scarcdy  visible :  outer  bark  yeUowish  gray. 

137  EuonymuB  tingens.     Kusoori,  N.  fr.  Nipal. 

Wood  brown,  compact,  hard,  very  fine-grained,  ^nU. — Sp.  tubes  not  rin- 
ble ;  rays  small  and  indistinct :  bark,  outer,  orange  yellow ;  inner,  brova 
with  fine  white  fibres  :  the  yellow  bark  is  used  for  paintmg  the  forehead. 

138  Euonymus  echinata.  Wall,  fr.  Nipal. 

139  EuonymuB  pendula  (japonica,  T^n^.),  fir.  Nipal. 

Sp.  wood  brown,  moderatdy  hard,  fine-grained  dull ;  tubes  nod  n^s  is 
E.  tingens :  outer  bark  yellowish  in  places ;  inner,  brown. 

140  £aon3nnu8,  fr.  Nipal. 

Tall,  but  of  a  slender  stem. 

141  Euphorbiacea.     Yamala,  B.  fir.  Tavoy. 

Wood  used  for  frames  of  lacquered  ware. 

142  Eurya  nepalensis.    Jeegnee,  P.;  Earanaea,  N. ;  fir.  Nipal. 

A  small  tree.— Sp.  5  inch.  diam. 

143  Eorya  variabilis  (probably  the  same  as  the  preceding),  du^oimi, 

B.  and  N.  fi-.  Nipal. 

Grows  large;  wood  compact,  fine-grained,  dnaamon-brown ;  good  te 
turnery  ware.   - 

144  Eurya?  fi-.  Nipal. 

Sp.  2*5  inch.  diam. :  tubes  small ;  rays  distinct,  red  brown ;  fibre  nls 
brown,  with  moderate  lustre  :  wood  reddish  brown,  fiBe-grainedy 
hard. 
146  Eurya.    Thaun,  B.  fr.  Tavoy. 
A  smaU  tree,  used  only  for  lueL 
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146  Excoecaria  ?  Thmrotha,  B.  fr.  Tavoy. 

147  Fagara  fl(Hr3>iiDda,  fr.  Nipel. 

Sp.  2*2  inch.  diam. :  tubes  many  and  large :  wood  coane,  and  of  remark* 
aUy  open  grain,  but  more  compact  near  the  axis  ;  ook>ar  browniah  yellow, 
netfly  dull. 

148  Fagara,  fr.  Nipal. 

149  Fagara  Rhetza,  Raxh^    Bajarmondi,  fr.  Gualpara. 

Wood  dose,  hard,  tough ;  fit  for  the  joiner. — Ham. 

150  Fagrsea  fragrans,  Rojsb.     Annah-beng,  B.  fr.  Martaban. 

Timber  not  large ;  wood  yellowteh,  compact,  and  beautiM,  but  very  hardt 
and  on  this  account  not  much  used  by  the  Burmese. 

151  Ficuft.     Doodae-kath,  N.  P.  fr.  Nipal. 

Ueed  for  water-courses,  drains,  and  gutters. — Sp.  4*5  inch.  diam. ;  layers 
63  in  2  inches ;  wood  soft,  free-working,  closer  than  deal  i  lustre  considcnrablef 
satiny. 

152  Ficus  ?  KaflBraea,  P. ;  Pillaksi,  N. ;  fr.  Nipal. 

Sp.  1*75  inch.  diam. ;  layers  about  50 ;  rays  brown»  indistinct :  wood  soU^ 
light,  of  no  use. 

153  Reus,  fr.  Nipal. 

Small  specimen  ;  rays  distinct ;  wood  soft,  light. 

154  FicuB,  fr.  NipaL 

Adimber. 

155  Rcufl,  fr.  Nipal. 

A  dimber. — Sp.  rays  nut-brown,  strongly  marked  ;  wood  light,  not  yery 
aoft,  pale  brown,  with  some  lustre. 

156  flcus,  fr.  NipaL 

Sp.  4  inch.  diam. ;  rays  brown,  yery  distinct ;  layers  very  many ;  wood 
ODoderately  hard,  with  some  lustre. 

157  Ficus,  fr.  Nipal. 

Sp.  2*4  inch.  diam. ;  rays  brown,  strongly  marked ;  layers  rery  Indistinct ; 
tubes  large,  giving  the  wood  a  coarse  grain :  wood  reddish  brown,  rather 
haid. 

158  Ilcos,  fr.  Nipal. 

A  large  tree. — Sp.  4*5  inch.  diam.  j  layers  very  numerous  ;  wood  soft^ 
worm-eaten. 

159  Ficua.     Thubboo,  B.  fr.  Tavoy. 

A  middle-sised  tree ;  wood  used  in  house-carpentry. 

160  Ficns.  Thuppan,  B.  fr.  Tavoy. 

A  large  tree;  wood  not  used. 

161  Flcns  ondulata.     Bakhalpani,  fr.  Gnalpara. 

6  cubits  in  girth ;  makes  good  canoes :  wood  open,  soft,  rather  tough.— » 
Ham. 

1 62  Ficus  oppositifolia.     Khoekadumer,  fr .  Gualpara. 

3  cubits  in  girth  ;  wood  open,  soft,  Inrittle. 

1 63  Fraxinus  floribunda.     Lakkuree,  N.  fr.  Nipal. 

Sp.  17  layers  in  2*1  inches ;  in  colour,  grain,  and  toughness,  just  like  Eng- 
lisliash. 

1 64  Freziera  ochnoides,  fr.  Nipal. 

A  middle-siaed  tree  ;  wood  pale  brown,  close-fprained,  and  moderately 
bard. — Sp.  2*5  inch.  diam. ;  rays  hardly  distinguishable ;  resembles  pear- 
tree. 
Gaabbari.    See  Gmelina. 

1 65  Garcinia.     Pullowa,  B.  fr.  Tavoy. 

A  laige  tree,  used  for  posts,  &c. 
VSS  Garcinia  paniculata,  fr.  Bot.  G. 
167  Gardenia  florida.    Eandorkomul-soang,  N.  fr.  NipaL 
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168  Gtfdenk,  fr.  Nipal. 

Sp.  wood  creuD-bfown,  fise-gnined,  iMid,  oomp«ct ;  probably  useful  for 
toroery  wwe. 

169  Gardenia.     Boi^am,  fr.  Goalpara. 

3  cobito  m  firth ;  weD  adapted  for  all  kinds  of  tnrneiy  ware. — Hamt^ 

170  Gardenia.     Bnndhali,  P.  and  N.  fr.  Nipal. 

171  Gardenia  latifolia,  fr.  Bot.  G. 

172  Gardenia  locida,  fr.  Bot.  G. 

173  Gastonia  pahnata,  fr.  Nipal, 
Ghese.     See  Qnercos. 
Ghonas.     See  Rhododendron. 
Ghorans.     See  Rhododendron. 
GiDaephnl.     See  Spondias. 

174  Gmelhia  arborea.     Gambhari,  fr.  Gualpara. 

Wood  ligbt,  bat  dnrable,  does  not  warp,  and  is  not  readily  attacked  br 
insects ;  used  for  turnery  ware  of  all  kinds,  and  cylinders  of  a  proper  sixe  urn 
turned  veiy  thin  for  drums :  other  musical  instruments  are  also  n^^^  of  it. 
Goechassee.  See  Gordonia. 
Golsinggnr.  See  Castanea. 
Gomolsee.     See  Quercus. 
Gooki.     See  Symplocos. 
Goonsi.  See  Podocarpos. 
Goopor.  See  Pyrus. 

175  Gordonia  integrifolia.   Chillonnea,  P. ;  Goechassee,  N. ;  fr.  NipaL 

The  bark  contains  white  spicule,  that  produce  violent  itching  when  robbed 
on  the  skin  in  their  recent  sUte.  The  Burmese  hare  a  superstition,  that  one 
beam  in  a  house  should  be  made  of  this  wood.  Wood  brown,  nearly  dull 
moderately  hard  and  compact. 

176  Gordonia?  Kaza,  B.  fr.  Martaban. 

Large  timber,  used  for  ordinary  building  purposes. 
Govorpongyata.     See  Guarea. 

177  Grewia.     Meaya,  B.  fr.  Tavoy. 

.178  Gualtheria  fragrantissima.     Dhoree,  N.;   Dhoscongree,  P.;   ft. 
Nipal. 

179  Guarea,  fr.  Nipal. 

,  ^^  ^^P*  ^'^  '°*^?'  **'*"• »  ^^^^  moderately  hard,  compact,  pale  reddish  brown. 

180  Guarea.     Aman,  fr.  Gualpara. 

,01    r^^  cubits  in  girth  ;  wood  close,  hard,  and  tough ;  used  for  canoes.— Jiam. 

181  Guarea  Uobara.     Govorpongyata,  fr.  Gualpara. 

Used  for  canoes. — Ham. 

182  Guarea  Alliaria.     Bosuniyapoma,  fr.  Gualpara, 

Used  for  canoes.— ^om. 

183  Guarea  Gotadhara.     Borogotadara,  fr.  Gualpara. 

5  feet  In  girth  ;  wood  close  and  hard ;  used  by  joiners.— J^om. 
Guamasi.     See  Rhus. 
Hakoolual.  See  Limonia. 
Harobaer.    See  Ziziphus. 

184  Heritiera  Fomes.  Ham.  (minor,  Roxb.J  Kunnazoo,  B.  fr.  Tavor 

Soondree  of  Bengal.  '' 

f^^J^Zu'^uT  •  7*^  excefedingly  hard  and   durable  ;  used  for  pestles 

S^rnE^i^*  '  grows  to  a  much  greatei  size  on  the  Martaban  coast 
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185  HibiBCus  macrophylltiB,  Rosh.  fr.  Tavoy. 

A  middle-sixed  tree,  med  for  common  building  purposes,  bark  toagb  and 
itringy ;  is  made  into  cordage. 

186  Hibiacas  (perhaps  a  Sterculia),  £r.  Tavoy. 

Applied  to  tbe  same  uses  as  the  foregoing. 

187  Hibiscus  Lampas.     Bonkapash,  h.  Gualpara. 

6  fieet  in  girth ;  a  soft,  open  wood,  used  for  coarse  furniture. — Ham. 

188  Holboellia  (Stauntonia)  latifolia.     Bagd,  T.  fr.  Nipal. 

A  Tast  climber. 

189  Hopea  odorata.    Tengaun  or  Thaengong.     Common  on  the  Ten- 

asserim  and  MartalMin  coasts. 

Canoes  are  made  of  this  tree,  which  grows  to  an  enormous  siae :  it  also 
produces  a  valuable  resin  or  dammar. 

190  Hopea  floribmida.  Wall.    Ta^theya,  fr.  Tavoy. 

Arery  large  tree. 

191  Hovenia  dulcis,  fr.  Nipal. 

A  rery  Urge  tree. — Sp.  3  inch.  diam. ;  layers  9 ;  wood  light,  coarse-grained. 

192  Hydrangea  altissima^fr.  Nipal. 

A  climber. 

193  Hydrangea  trigyna,  Wall.  fr.  Nipal. 

194  Hymenodictyon  flaccidom,  Rosb.  fr.  Nipal. 

Sp.  1*125  inch.  diam. ;  wood  dirty  grey,  nearly  dull ;  moderately  hard. 

195  Hex  dip3rrena.  Wall.    Karaput,  P. ;  Munasi  and  Gulsima,  N. ;  fr. 

Nipal. 

Wood  heavy,  hard,  fine-grained,  and  much  like  common  holly,  said  to  be- 
come Uack  with  age )  used  for  various  purposes  of  carpentry. — Sp.  3  inch, 
diam. ;  tubes  v^ry  small ;  rays  distinct. 

196  Jambolifera  pedunculata.     Hulhholi,  fr.  Gualpara. 

3  cubits  in  g^irth ;  used  for  stocks  of  matchlocks. — Ham. 

197  Jasminum  arboreum.     Anjoo,  N.  from  Nipal. 

Sp.  4  inch.  diam. ;  wood  pale  brown,  nearly  dull,  fine-grained,  hard,  com* 
pact 

198  Jasminum  dispennum,  fr.  Nipal. 

199  Jasminum  chiysanthum.  Roxb.  fr.  Nipal. 

Sp.  1*8  inch.  diam. ;  neither  tubes  nor  rays  visible  ;  wood  white,  fine* 
grained,  moderately  hard ;  brittle,  hard  concretions  in  the  bark. 
Jeea.    See  Cedrela. 
Jeegue.     See  Eurya. 
Jhoori.     See  Osyris. 
Jiyakoki.     See  Ekebergia. 
Joolchumahl.     See  Acacia. 

200  Joolshima,  N.  fr.  Nipal, 
Juggoochal.     See  Andromeda. 

201  Jqglans  pterococca,  Roxb.  from  Nipal. 

An  exceeding  laige  tree. — Sp.  3*5  inch.  diam. ;  wood  pale  reddish  brown, 
with  considerable  lustre,  but  rather  coarse-grained. 
Jolsi.     See  Rondeletia. 
Jomnemandoo.     See  Berberis. 
Junghurree.     See  Euonymus. 

202  Joniperas  excelsa,  Bieb  ?    The  Cedar  of  Himalaya. 

Harder  and  less  odorant  than  the  West  Indian  cedar ;  an  excellent  light 
wood. 

203  Justicia  Adhatoda.    Kath,  P. ;  Alesi,  N. ;  fr.  Nipal. 
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204  Kaantba,  B.  &.  Tavoy. 

3  to  5  fft thorns  long,  12  to  15  inches  in  diameter.    Yields  s  small  but  va- 
luable timber  for  oars  and  paddle^ 
Kadabusi.     See  Ziziphas. 
Kaffrsea.     See  Ficos. 
Kaintha-phogee.     See  Symplocos. 
Kaizai.     See  Laurus. 

205  Kalajiya,  fr.  Gualpara. 

Common  over  all  India  ;  remarkable  for  the  facility  with  which  it  grows 
from  cuttings,  and  from  truncheons  ;  yields  much  gum ;  wood  of  no  use. — 
JIam, 

Kalikat.     See  Limonia. 
Kalikath.  See  Symplocos. 
Kalikaut.  See  Myrsine. 
Kanaput.  See  Ilex. 
Eangtali-chama.     See  Artocarpus. 
Kangta-einggur.     See  Castanea. 
Kath.     See  Justicia. 

206  Kaunzo-Kurro,  B.  fr.  Tavoy. 

5  to  7  fath.  long,  15  to  20  inch.  diam. ;  used  in  boat-baildinf .  See  aite 
Meliacea. 

Kayzai.    See  Lauras. 
Kaza.     See  Careya  and  Gordonia. 

207  Keahnaan,  B.  fir.  Tavoy. 

15  to  20  feet  long,  15  to  20  inch.  diam. ;  strong  crooked  timber,  used  for 
musket-stocks.    See  alio  Xylocarpus. 
Keannan.    See  Xylocarpas. 
Kee-tha.     See  Syndesmis. 
Keounlak.  See  Rottlera. 
Keysoor.     See  Euonymos. 
Kheemna.  See  Lauras. 

208  Kheera,  N.  fr.  Nipal. 

An  Euphorbiaceous  tree,  of  no  value. 
Khori.    See  Celtis. 
Khoskadumor.     See  Ficus. 
Koila.     See  Bauhinia. 
Kohi.     See  Briedelia. 
Kolai.    See  Bignonia. 
Kombo.       See  Careya. 
Komkath.     See  Carpinus. 
Kongeea.     See  Rondeletia. 
Korui.     See  Acacia. 
Kooathoe.     See  Myristica. 
Koosikma.     See  Celtis. 

209  Kuddoot- Alain,  B.  fr.  Tavoy. 

Grows  to  a  great  size ;  used  by  house  and  boat-builders. 

210  Kuddoot>-nee,  B.  fr.  Tavoy. 

6  to  8  fath.  long,  15  to  20  inch.  diam. ;  an  inferior  wood,  used  in  boat- 
building. 

Kuenmoonee.     See  Lagerstroemia. 

211  Kujulsee,  P.  and  N.  fr.  Nipal. 

Trunk  2  feet  in  diam. ;  wood  strong  and  durable  j  used  for  door-posU. 
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KnUooa.     See  Cerbera. 
Knllowa.     See  Lauras. 

212  Kummi,  B.  fr.  Tavoy. 
Kmma.     See  Pierardia. 
Kunnazoo.     See  Heritiera. 
Kmmean-phew.     See  Dipterocarpns. 
Konneen.     See  Myristica. 

IrnrnSllSeeSymploco.. 

Kunneenee.     See  Sterculia. 
Kurauni.     See  Birouni. 
Karrowa.     See  Lauras. 
Kosoori.     See  Euonymus. 
Kuzzo.     See  Pierardia. 
Kyakle.     See  Quercus. 
Kyamucha.  See  Diospyros. 
Labtesee.     See  Panax  and  Rottlera. 

213  Lagerstroemia.     Kuenmounee  or  Peema,  B.  fr.  Tavoy. 

Used  in  bouse-bailding,  and  for  oara. 

214  Lagerstroemia  parviflora,  Roxb.     Sida,  fr.  Gaalpara. 

A  lam  tree,  6  feet  in  gprth,  and  very  common  ;  wood  dose,  bard,  and 
tongh,  forming  excellent  timber. — Ham. 

215  Lagerstroemia  Reginae.     Jarul,  fr.  Gaalpara. 

6  feet  in  girth,  used  in  boat-building ;  but  the  wood  is  soft,  and  deficient 
in  toughness. — Ham,  It  is  eztensiTeW  used  in  Bengal  nader  the  name  of 
Jaml.— IF«tf. 

Lakburree.   See  Fraxinus. 
Lalpatuja.     See  Croton. 
Lambba.       See  Bignonia. 
Langcbi.       See  Aqoilaria. 
Latasisbnoo.     See  Urtica. 

216  Laurina.     Tapabaw,  N.  fr.  Nipal. 

217  Laurus.     Lumpatcb,  P. ;  Cbasepoo,  N. ;  fr.  Nipal. 

4  to  6  £eet  in  diam. ;  wood  soft  and  pale  when  young,  hard  and  pale  red 
when  older ;  used  in  carpenter's  work,  and  for  beams. — Sp.  27  layers  in  1*8 
inches  ;  lustre  considerable ;  rays  mostly  distinct. 

218  Lauras  glandulifera.     Sassafras  and  Campbor-wood  of  Nipal,  fr. 

Nipal. 

Sp.  fibre  pale  flesh  colour,  with  considerable  lustre ;  rays  small,  dark  red- 
brown  ;  wood  soft,  coarse. 

219  Lauras.     Very  like  tbe  preceding.      Kullowa  or  Kurrowa,  B.  fr, 

TaToy. 

Produces  the  sassafras-bark  and  camphor-wood  of  Martaban. 
320  Lauras  candata,  fr.  Nipal. 

Sp.  fibre  light-coloured,  shining  ;  tubes  not  numerous  but  laige  ;  rays  dis- 
tinct, dark  brown ;  4*2  inch.  diam. ;  layers  12 ;  axis  very  eccentric. 
221  Lauras  albiflora,  fr.  Nipal. 

A  large  tree. — Sp.  3*8  inch.  diam. ;  fibre,   tubes,  and  rays,  as  the  fore- 
going. 
822  Lauras.     Panatba  (Banatba  ?),  B.  fr.  Tavoy. 

Used  in  house  carpentry. 
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223  Laurus.     Maythen,  B.  fr.  Tavoy.  _,    ^  r., 

5  to  6  fath.  loM,  18  to  26  inch.  duun. ;  a  nsiy  large  tree ;  wood  u«ed  for 
furniture,  in  house  carpentry,  and  for  planks  and  upper  decks  for  proaa. 

224  Laurus.     Pahela,  N.  fr.  Nipal. 

225  Laurus  ?     Kheemna,  B.  fr.  Tavoy. 

Timber  small ;  used  for  posts  and  rafters.         .     _  ^.     . 

226  Laurus.     Phetpetta,  N. ;  Balukshee,  P.  ;  fr.  Nipal. 

Wood  red-brown,  of  a  fine  grain,  used  for  chests,  &c.— Sp.  fibre  and  rays 
as  other  Lanri ;  tubes  filled  with  a  dark  red-brown  substance. 

227  Laurus.     Chausoma,  N.  fr.  Nipal. 

Sp.  fibre  light-coloured,  with  considerable  lustre ;  tubes  rather  large ;  rays 
distinct,  dark-brown.  ^,  .,  .,    i  ^      •  xt      ^    xt*     t 

228  Laurus.     Sami-lumpata,  P.  ;  Chikihul-tussipoo,  N. ;  fr.  Nipal. 

Sp.  fibre  cream-colour,  shining  ;  tubes  and  rays  dnnamoh-brown  j  rsther 

229  Laurus.     Keebula,  N. ;  Kalechampoo,  P.;  fr.  Nipal. 

Sp.  3-2  inch.  diam. ;  fibre,  tubes,  and  rays,  m  other  Lauri. 

230  Laurus.     Pumlasi,  N. ;  Khorkula,  P.;  fr.  Nipal. 

A  large  tree ;  wood  strong  and  dttrable,--Sp.  1*6  inch.  diam. 

231  Laurus.     Khulsi,  N.  fr.  Nipal.  \  ,      .  „  ,    , 

232  Laurus  (or  Tetranthera),  very  like  T.  pulchernma;      Bulooksee, 

N. ;  Sengoulee  and  Tijpaut,  P. ;  fr.  Nipal. 

Wood  excellent,  used  for  spinning  wheels.— Sp.  3'5  inch,  diam.  j  fibre, 
tubes,  and  rays,  as  other  Lauri.       .     __.     , 

233  Laurus.     Phusree,  N.  and  P.  fr.  Nipal. 

Wood  grayish  brown. 

234  Laurus  knuginosa.  Wall.  fr.  Nipal. 

Sp.  wood  cream-brown;  moderately  hard;  rays,  tubes,  and  fibre,  ss 
others. 

235  Laurus.     Thuggoo,  B.  fr.  Tavoy. 

4  to  6  fath.  long,  12  to  18  inch.  diam.  ;  used  for  oars  and  rudders. 

236  Laurus,  (Tetranthera  bifaria.  Wall.)  Juttrunga,  N. ;  Pahdakath, 

P. ;  fr.  Nipal. 

Laige  And  useful  timber ;  weod  soft,  rather  spongy.— Sp.  6  inch,  dism.  j 
rotten  at  heart ;  fibre  pale  yeltow,  glossy ;  rays  distinct,  dirty  brown. 

237  Laurus  ?    Thitya,  B.  fr.  Tavoy. 

A  very  Urge  tree ;  wood  used  for  house-building,  attd  for  mortan  in  which 
rice  is  husked. 

238  Laurus.     Kayzai,  B.  fr.  Tavoy. 

Wood  used  in  house  carpentry.  '      -  ' 

239  Laurus  salicifolia.     Horisongher,  fr.  Guadpfou. 

6  feet  in  girth  ;  wood  has  a  strong  smell  of  camphor  j  used  for  coarse 
articles  of  fiirnitnre.— ^am. 

240  Laurus  Champa.     Kurka-champa,  fr.  Gualpara. 

3  cubits  in  girth  ;  used  for  coarse  furniture.— //am. 

241  Leucosceptrum,  fr.  Nipal. 

Wood  used  for  rafters ;  soft  and  of  no  value. — Sp.  fibre  with  some  lostrs) 
rays  moderately  distinct ;  axis  very  eccentric. 

242  Leycesteria  formosa.  Wall.  fr.  Nipal. 

243  Ligustrum  napalense.     Billae  or  Bancha,  N.  and  P.  fr.  Nipal. 

^mber  about  a  foot  or  more  in  diameter ;  used  for  building  purposes.— 
Sp.  4  inch.  diam. ;  layers  about  10  in  an  inch :  wood  heavy,  hard,  compact, 
tough,  and  very  fine-grained  ;  for  the  purposes  of  the  engraver  will  probably 
be  found  nearly  as  good  as  Mediterranean  box ;  bark  with  coaoM  white 
fibres. 
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244  Limonia.     Kailkat,  P.;  Hakoolnal,  N. ;  fr.  Nipal. 

Timber  large  for  the  genus ;  wood  white,  soft,  but  close,  strong,  and 
tough  ;  fit  for  fine  turnery  ware. — Sp.  7  inch.  diam. ',  neither  rays  nor  tubea 
risible ;  inner  bark  very  fibrous. 

245  Limonia  crenulata,  fr.  Nipal. 

Wood  yellow,  very  hard  ;  used  in  house-building. 
Lissokatta.     See  Loranthus. 
Lolfii.     See  Taxus. 

246  Loranthus.     £ea,  N. ;  Lissokatta,  P. ;  fr.  Nipal. 
Loehima.     See  Viburnum. 

247  Ludia.     Mulloka,  N. ;  Antheel ;  fr.  Nipal. 

Used  for  posts  and  walking-sticks. 

248  Ludia  spinosa,  fr.  Bot  G. 
Lumpatch.     See  Laurus. 
Lashpoo.     See  Sphserocaria. 
Luzun.    See  Pongamia. 

249  Magnolia  insignis,  TValL  fr.  Nipal. 

Sp.  3  inch.  diam. ;  12  layers ;  wood  rather  soft,  moderately  fine-grained, 
and  with  some  lustre. 

250  Mainaban,  B.  fr.  Tavoy. 

Resembles  lance-wood  ;  used  for  beams,  posts,  and  rafters ;  also  for  lances, 
bows,  sword-handles,  &c. 
Maingga.     See  Cynometra. 
Magor.     See  Vemonia. 
Mako-shingali.     See  Castanea. 
Makusal.     See  Gordonia. 

251  Malpighia  lucida,  fr.  Bot.  G.   A  native  of  America. 
Masoochi.     See  Laurus. 

252  May-chin-chan-jay.     Probably  a  species  of  Ebenus. 

253  May-klen,  fr.  Tavoy. 

Scarce  and  dear ;  used  for  rudders  and  anchors. 

254  May-maka,  fr. 

Used  for  timbers  of  junks. 

255  May-rang,  fr.  Tavoy. 

Said  to  be  rerv  durable,  and  much  esteemed  for  the  posts  of  houses  built 
on  the  bank  of  nrers. 

256  May-tobek,  fr.  Tavoy. 

Imported  in  long  pUnks,  and   used  in  preference  to  teak  for  the  bottom 
planks  of  ships. 
Mathen.     See  Laurus. 
Meaya.     See  Grewia. 

257  Meenaban,  fr.  Martaban. 

5  to  8  cubits  long,  6  to  10  inch.  diam. ;  a  durable  and  pMant  wood,  used 
for  sword-handles  and  spear-shafts. 

258  Megeongee,  fr.  Tavoy. 

A  very  large  tree,  used  in  house-building. 
Mehul.     See  Pyrus. 

259  MeUa.     Bukaena,  P. ;  Baksi,  N. ;  fr.  Nipal. 

260  Meliacea  ?     Kanzo-Kurroo,  B.  fr.  Nipal. 

261  Meliacea.     Tokor,  fr.  Gualpara. 

«i^  »-^  ^^"^  *■***  ""^  ^^^  phmks,  canoes,  and  coarse  furniture.— /Tom. 

262  Menispermum  laurifolium,  Roxb,  fir.  Nipal. 

A  laige  tree,  rery  remarkable  for  the  grain  and  irregular  layers  of  its  wood. 
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Mhasoosee.     See  Spondias. 

263  Michelia  Kisopa.  De  Cand.     Champ  or  Chaump,  P. ;  Chobsac, 

N. 

The  wood  much  lued  for  light  works.— Sp.  piece  of  a  plMik,  30  lijen 
in  3-75  inches ;  another  Sp.  25  inch.  diMu.  12  Uyers  in  11  inch.  Similar  to 
white  Champa,  No.  87,  but  the  colour  is  more  yellow,  and  the  rays  less  dis- 
tinct. 

Mihul.     See  Eriobotrya. 
Mikay-     See  Murraya. 
Milkissee.     See  Berberis. 

264  Millingtonia  pungens,  fr.  NipaL 

A  middle-sized  tree. 

265  Mimosa  capensis,  Bot.  G. 

266  Mimosa  odoratissima,  Bot.  G. 

267  Mimosa  polystachya,  Bot.  G. 

268  Minusops.     Thubbae,  B.  fr.  Tavoy. 

Wood  used  for  masto  and  spars  ;  affords  also  good  crooked  wood. 

269  Minusops  Elengi,  fr.  Tavoy. 

Slow-gTX>wing ;  reared  only  on  account  of  its  flowers,  which  smell  like 
Russia  leather. 

270  Mimusops  ?     Cbalpata,  fr.  Gualpara. 

A  tree  of  moderate  size,  used  for  coarse  furniture. — Ham, 
Moj.     See  Bheze. 
Momsita.     See  Dalbergia. 

271  Morinda  citrifolia,  Bot.  G. 

The  root  yields  a  yellow  (We. 

272  Moms  lavigata,  WaU,  fr.  Nipal. 

A  large  tree. — Sp.  1*5  inch,  diam. ;  wood  coarse  brownish  yellow,  wHh 
considerable  lustre. 

273  Moras  mauritiana,  fr.  Bot.  G, 
Motikissee.     See  Berberis. 
Moyen.     See  Vauqueria. 

274  I4ucuna,  fr.  Nipal. 

A  superb  climber  (a  kind  of  cowhage). 
Mullokatb.     See  Ludia. 
Munasi.     See  Bex. 
Munacboo.     See  Rottlera. 

275  Murraya.     Maikay,  B.  fr.  Tavoy. 

4  to  5  feet  long,  3  to  6  inch.  diam. ;  used  for  handles  of  daggers  and 
of  other  weapons.    A  strong,  tough  wood,  in  grain  like  box. 

276  Myginda.     Silapoma,  fr.  Gualpara. 

5  cubits  in  girth  ;  used  for  coarse  furniture. — Ham, 

277  Myrica  sapida,  WaU. ;  Kaephul,  P. ;  Kobusi,  N. ;  fr.  Nipal. 

Grain  like  birch,  but  the  colour  darker.— Sp.  2*5  inch.  diam. ;  fibre  bK>wn- 
ish  white,  nearly  dull ;  rays  veiy  distinct,  dark  brown  in  the  outer  layers  ; 
the  interior  layen  harder,  heavier,  and  more  compact.    The  fruit  as  eaten. 

278  Myristica  ?     Thounsanga,  B.  fr.  Tavoy. 

A  large  tree ;  the  wood  used  in  boat-building. 

279  M3rristica.     Koatboe  or  Kunneen,  B.  fr.  Tavoy. 

A  large  tree ;  the  wood  used  for  flooring  ho«ises :  perhaps  the  same  at  tiM 
foregoing. 

280  Myristica.     Jhemya,  fr.  Gualpara. 

A  sort  of  nutmeg,  but  neither  the  nnt  nor  mace  have  any  aroBa :  linbar 
5  cubits  in  girth,  nied  for  fnnuture.— JSm, 
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281  Myrsine  capitellata,  fr.  Nipal. 

Wood  compact,  hard,  with  a  hmdsDine  gndn. — Sp.  3*5  inch.  diam. ;  fibre 
cream-Golour  ;  rays  very  distinct,  broad,  heavy,  pale  brown. 

282  Myrsine   semiserrata.      Bireesee  and    Kalikaat,   N.   and  P.  fr. 

Nipal. 

Wood  exceUent.— Sp.  2*5  inch.  diam. ;  rays  l&rgey  deep  flesh  -colour,  and 
▼ery  ornamental.  - 

283  Nauclea  Cadamba,  Rojeh.     Kodom,  fr.  Gaalpara. 

A  noble  tree,  6  feet  in  girth ;  wood  yellow,  used  for  coarse  furniture.-^ 
Ham. 

284  Nauclea  undulata,  fr.  Bot.  G« 
Nalshima.  See  Elhretia. 

285  Nerinm  tomentosom.     Adbknri,  fr.  Gualpara. 

3  cubits  in  girth  ;  used  for  furniture. — Ham. 

286  Neriom  antid3rsentericura.     Dudkhuri,  fr.  Gtialpara. 

Of  the  same  size  and  uses  as  the  foregoing  :  beads  are  also  made  of  it.— 
Ham, 

287  Nikari,  £r.  Gualpara. 

An  oak  or  chesnut ;  cap  covered  with  large  prickles ;  leaves  notched ;  5 
cubits  in  girth  ;  used  for  canoes  and  furniture. — Ham. 
Niyor.     See  Schinna. 
Nome.     See  Castanea. 
Novum-pattee.     See  Baddleia. 
Odia.     See  Sterculia. 
OkdiL     See  Dillenia. 

288  Olea  glandulifera,  £r.  Nipal. 

A  laige  tree. — Sp.  5  inch.  diam. ;  rays  very  thin  and  indistinct ;  wood 
pale  brown,  very  hard,  heavy,  and  compact. 

289  Oleina,  fr.  Nipal.  ^ 

A  middle-sized  tree. — Sp.  3  inch.  diam. ;  wood  pale  brown,  with  consider- 
able lustre,  handsome  grain,  and  very  hard. 
Ooaihu.     See  Podalyria. 

290  Ormoflia  glauca. 

Sp.  3*5  inch.  diam. ;  wood  light  brownish  yellow,  with  some  lustre,  havd» 
and  coarse-grained.    - 

291  Osyris  napalensis.     Ihoori,  P.  and  N.  fr.  Nipal. 

A  laive  timber  tree,  the  fruit  of  which  is  eaten,  and  the  wood  is  in  estima- 
tion.— Sp.  1*5  inch,  dii^m. ;  tubes  very  small ;  wood  red-brown,  rather  hard, 
compact,  and  very  fine-grained. 

292  Osyris  peltata.     Phaoun,  B.  fr.  Tavoy. 
Pahela.     See  Laurus. 

Paingodoo.     See  Acacia. 
Pala&.     See  Butea. 
Paluepean.     See  Sapota. 
Panatha.     See  Laurus. 

293  Panax  polyacanthus,  fr.  Nipal. 

A  large  tree. 

294  Panax.     Lubtesee,  N.  fr.  Nipal. 

Sp.  about  2*5  inch.  diam. ;  wood  soft,  light,  spoagy,  with  high  lostre ; 
bark  with  short  thick  tubercles  or  spines,  broad  at  the  base. 

295  Panax  ?  fr.  Nipal. 

Sp.  4  inch.  diam. ;  wood  soft,  light,  spongy,  nearly  dull ;  rays  naiMro«s» 
and  very  distinct  in  the  outer  layers. 

296  Ptaiaz,  fir.  Nipal. 

B  a 
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297  Panax  pendulos,  fr.  Nipal. 

A  middle-sized  tree ;  wood  pale  reddlA  brown,  ligkt,  moderately  bard  ; 
rays  distinct,  giving  a  handsome  grain. 
Pangeh-petiya.     See  Tetranthera. 
Panmuja.     See  Tetranthera. 
Parijat.     See  Bignonia. 
Paro-kupi.     See  Croton. 
Passy.     See  Pyrus. 
Paoi^ah.     See  Symplocos. 
Peema.     See  Lagerstroemia. 

298  Penlay-peen,  fr.  Tavoy. 

5  to  6  fathoms  long ;  8  to  15  inches  diameter ;  nsed  in  bouse-buildiag. 
Phaoun.     See  Osyria. 

299  Photinia  dubia,  LindL  fr.  Nipal. 

Grows  about  20  feet  high ;  wood  hard,  fine-grained. 
'800  Photinia  integrifolia,  fr.  Nipal. 

Sp.  2'1  inch.  diam. :  works  freely ;  somewhat  coarse ;  colour  reddish  bnyir% 
with  scarcely  any  lustre. 
Phrarat.     See  Quercus. 
Phuraaee.     See  Turpinia. 
Phusrae.     See  Conyza. 
Phutki.     See  Eurya. 

801  Phyllanthus  Emblica,  fr.  Nipal. 

Sp.  3  inch.  diam. ;  layers  about  8,  very  indistinct ;  rays  distinct :  a  hand- 
some, nut-brown,  glos^,  hard  wood. 

802  PhyUanthue  ?     Horinhara,  fr.  Gualpara. 

A  tree  of  moderate  size ;  the  wood  used  for  coarse  fitmitore.— iXsM. 

803  Pienmahne,  fr.  Tavoy, 

4  to  6  fathoms  long;  18  to  20  inches  diameter;  affords  the  best  and 
strongest  crooked  timber,  and  is  very  durable  ;  nsed  also  in  houM-bnild- 
ing. 

804  Pienmah-pue.  fr.  Tavoy. 

See  Lagerstroemia. 

805  Pierardia  ?  Kunna  or  Kuzzo,  B.  fr.  Tavoy. 
Pillaksi.     See  Ficua. 

806  Pinus  excelsa,  fr.  Nipal. 

Wood  remarkably  compact.~Sp.  3  inch,  dianu  ;  6  layers. 

807  Pinna  longifolia,  fr.  Nipal. 

Excellent  timber,  like  Memel  deal. 

808  Pinna  Bnmoniana,  fr.  Nipal. 

Wood  soft,  and  of  no  value. , 

809  Pmns  Webbiana,  fr.  Nipal. 

Sp.  7  inch.  diam.  ^  exterior  layers  soft,  and  of  no  value  ;  interior  oaes 
harder  and  finer-gramed. 

810  Pmns  Dammara  ?  fr.  Tavoy. 

A  very  large  tree ;  used  for  beams  and  rafters. 

811  Pinna  Deodara.     Himalaya  Cedar,  fr.  Nipal. 

Wood  very  fir&mnt. 
Pithogarkh.     See  Chryaophyllum. 
S12  Flnmeria  alba,  fr.  Bot.  G. 

A  West  Indian  tree. 
818  Flnmeria  acuminata,  fr.  Bot.  G. 

A  West  Indian  tree.  Every  part,  both  of  thif  and  of  the  forefoing»  fhU 
of  milky  juice. 
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314  Podalyria  napalensis.  Potngalla,  N. ;  Ooaku,  P. ;  fir.  Nipd. 

315  Podocarpos  macrophylla.     Groonri,  N.  £r,  Nipal. 

The  pednnde  of  the  fruit,  but  not  the  fruit  itself,  is  eaten. 

316  Polygonum.    Tuknee,  P. ;  Tauntid,  N. :  fr.  Nipal. 

Uaed  only  for  fire-wood.  The  young  shoots  have  a  pleasant  acidulona 
taste,  and  are  eaten. 

317  Polypodium  gigantenm.     A  tree-fern,  fr.  Nipal. 

A  stem,  45  feet  in  height,  and  propoitionately  thick,  was  presented  by  the 
Directors  of  the  East  India  Company  to  the  British  Museum. 
Ponuu     See  Cedrela. 

318  Pongamia  atropnrporea.    Wall.     Lazun,  B. ;  Choo-kha,  T. :   fr. 

Martaban. 

A  noble  forest-tree ;  native  of  environs  of  Amherst  and  Moulmein,  on  the 
Martaban  coast :  the  wood  used  in  boat  and  house  building ;  flower  of  a  dark 
pnrple  colour, 
ropeeah.     See  Acacia. 
Potogalla.     See  Podalyria. 
819  Premna  spinosa,  fr.  Bot.  G. 
320  Premna.    Toomnlse,  N.  fr.  Nipal. 

821  Prenma  hirsina.     Chikagambhari,  fr.  Gualpara. 

Is  often  found  6  feet  in  girth  ;  the  wood  has  a  strong  odour  like  the  musk 
rat ;  it  is  used  for  making  musical  instruments,  and  for  other  uses.  It  is 
said  that  no  insect  will  eat  it— /Tom. 

822  Premna  flavescens.     Bnkdholi,  fr.  Gualpara. 

3  cabits  in  girth ;  wood  very  inferior  to  the  foregoing.— ITasf. 
Pregolsee.     See  Ehretia. 
828  Pnmna  glaodfolia.     Ranipeeplee,  N.  fr.  Nipal. 
A  lacge  tree. 

824  Prmraa  adenophylla.     Aroo,  P.  fr.  Nipal. 

A  laige  tree. — Sp.  2*5  inch,  diam- ;  fibre  white  and  glossy ;  rays  brown, 
distinct;  tubes  rather  small ;  wood  light  and  soft,  but  harder  and  reddish 
brown  near  the  centre. 

825  Pronus  fermginea,  fr.  Nipal. 

826  Psychotria  rotata,  fr.  Nipal. 

Sp.  3*5  inch.  diam. ;  axis  very  eccentric ;  wood  pale  reddish  brown,  dull, 
fine-grained,  moderately  hard. 

827  Pterocarpus  ?     Puddow,  B.  fr.  Tavoy. 

A  large  tree ;  wood  used  for  furniture  and  musical  instruments. 

828  Pterocarpus  ?    Thoon-kheea,  B.  fr.  the  river  Attran,  in  Martaban, 
Paddow.     See  Pterocarpos. 

Pullowa.     See  Garcinia. 
Pnzzeen-zwa.     See  Temstroemia. 
Pynathe.     See  Artocarput. 

829  Pynis  indica,  jRorft.  ?    Mehrd,  P. ;  Paasi,  N. ;  fr.  Nipal. 

Sf,  2*5  inch.  diam.  wood  brown,  compact,  moderately  hard,  very  fine- 
gramed ;  tubes  exceedingly  small ;  bark  very  thin,  composed  of  9  brown 
layers  altematinp^  with  as  many  white  ones ;  the  thickness  of  the  whola, 
scarcely  |  of  an  inch. 

880  Pynis  vestita.     Goohor,  N.  fr.  Nipal. 

Sp.  3*6  inch.  diam. ;  about  20  layers ;  wood  soft,  compact,  of  a  pale  colour, 
nearly  dull. 

881  Pynu  foUolosa,  fr.  Nipal. 

A  climber. — Sp.  2*5  inch.  diam. ;  wood  pale  brown,  fine-grained,  nearly 
dolly  moderately  hard. 
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332  Pynifi  ursina,  fr.  Nipal. 

333  Quercus  spicata,  fr.  Nipal. 

A  very  large  tree  ;  wood  vtrj  like  English  oak ;  erery  7tb  or  8tb  ray  much 
thicker  than  the  others. 

334  Quercus  semecarpifolia,     Ghese  and  Cusroo^  N.  fr.  Nipal. 

A  very  large  tree,  from  14  to  18  feet  In  girth,  at  5  feet  above  the  ground  i 
clear  trunk  from  80  to  100  feet.— Sp.  ^*5  layers  in  2*4  inches;  wood  light 
pale  brown ;  rays  small,  unifDrm, 

335  QaercuB  lameUosa.     Shcdshee  and  Phrarat,.  N.  fr.  Nipal. 

Wood  very  hard,  straight-grained,  and  good,  of  a  pale  brown  colour  ;  ray» 
uniform. 

336  Quercus.     Bunaroo,  P. ,  Gomulsee,  N.  fr.  Nipal. 

Wood  soft,  works  as  easily  as  deal ;  fibre  grey,  with  considerable  lustre; 
rays  uniform,  reddish  brown,  very  distinct  ^  layers  indistinct ;  heart  reddish 
brown. 

337  Quercus  lanata,  fr.  Nipal. 

A  very  large  tree. — Sp.  bad. 

338  Quercus  lamellata,  fr.  Nipal. 

339  Quercus  polyantha,  Lindl,     Sooai-Singhali,  N.  fr.  NipaL 

340  Quercus.     Tima,  fr,  Gualpara. 

Leaves  entire  ;  acorns  covered  entirely  by  an  unarmed  cup  formed  of  con- 
centric rings ;  timber  not  more  than  3  cubits  in  girth ;  used  for  coarse  fnmi- 

341  Quercus   Amherstiana,    Wall.      Tirbbae,  B.  ;   Ryakle^   T. ;   &,. 

Martaban. 

Grows  to  a  large  size ;  wood  used  in  boat-buildiag,  &c. 

342  Quercus,  from  the  mountains  called  Taong-Don§^,  near  Ava. 
Ranipeeplee.     See  Prunus. 

343  Rhamnea,  fr.  Nipal. 

A  large  climber. — Sp.  1*8  inch.  diam. ;  heart  moderately  compact;  outer 
part  coarse-grained,  rather  hard. 

344  Rhamnea.     Bungla,  fr.  Gualpara. 

5  cubits  in  girth  ;  used  for  chests,  stoob,  and  other  coarae  fumituie. 

345  Rhamnus  (Premna  ?)     Gondsori,  fr.  Gualpara. 

5  cubits  in  girth  ;  used  for  canoes  and  chests. 

346  Rhamnus  virgatus,  fr.  Nipal. 

Wood  very  hard  and  heavy ;  the  heart  a  blight-red  brown,  not  vnlike 
English  yew. — Sp.  3*5  inch.  diam. ;  tubes  very  irregular ;  rays  scarcely  risi- 
ble. 

347  Rhododendron  arboreum.     Ghorans  or  Ghonas,  P. ;  Tuggoo,  N. ; 

fr.  Nipal. 

The  wood  resembles  plum-tree ;  used  for  gun-stocks. 

348  Rhododendron    arboreum    (white-flowered    variety).      Teuggoo 

Tuggoo  (Teuggo  means  white),  N. ;  Saphed  Gonos  or  Ghorons,- 
P.;fr.  Nipal. 

Grows  to  a  large  size. — Sp.  6  inch.  diam. ;  wood  rather  hard,  pale  brown ; 
rays  in  the  outer  layers  very  distinct ;  lubes  few  and  large ;  layers  indistinct. 
S49  Rhododendron  campanulatum.      Cheriala,  P.;  Teotosa^  N. ;  fr. 
Nipal. 

A  large  tree. — Sp.  3*1  inch.  diam. ;  26  layers^  very  distinct ;  rays  indis- 
tinct :  tubes  hardly  visible. 
350  Rhus  Bukkiamela,   Roj:b.     Subuchunsee,  N. ;  Bukkiamela,  P.  ^ 
fr.  Nipal. 

Timber  good  and  large.— Sp.  35  inch.  diam. ;  greyiib  white,  with  conn- 
derable  lustre ;  soft,  light. 
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Sp.  3  inch.  diam. ;  layers  about  10  :  fibre  light  cream-coloor,  wi&  high 
lustre ;  raya  distinct,  reddish  brown  ;  wood  very  light  and  aoii ;  bariL  thin. 

352  Bhiis  succedaneum,  fr.  Nipal. 

A  large  tree. 

353  Rhus  juglandifolium.  Wall.     Chose,  N. ;  Bhalaeo,  P. ;  fr,  Nipal. 

Very  like  the  Japan  vamish-tree. — Sp.  3*5  inch.  diam. ;  heart  red-brown» 
the  tubes  being  fiUed  witfi  a  substance  of  this  colour ;  wood  soft,  bears  a 
considerable  resemblance  to  the  Lauri,  with  indistinct  rays. 

354  Rondcdetia  cana.  Wall,  fr.  Nipal. 

355  Rondeletia  coriacea,  WaH,     Kongeea,  P. ;  Julsi,  N. ;  fr.  Nipal. 

Wood  close-grained,  and  becomes  of  the  colour  of  mahogany  some  time 
after  it  has  been  cut ;  layers  very  indistinct :  used  for  rafters,  tools,  dec.  A 
red  dye  is  also  prepared  from  it. 

356  Rosa  macrophylla,  LindL  fr.  Gossain-Than,  in  the  Himalaya. 

357  Rottlera.     Teeta-kath,  N. ;  Labtesee,  P. ;  fr.  Nipal. 

358  Rottlera  (perhaps  tinctoria),  fr.  Nipal. 

Wood  pale  brown,  compact,  hard,  fine-grained  j  bark  very  thin. 

359  Rottlera  tinctoria,  fr.  Nipal. 

Fruit  used  as  a  red  dye. 

360  Rottlera  arborea,  fr.  Nipal. 

Wood  light,  coarse,  soft,  worm-eaten :  inner  bark  stringy. 

361  Rottlera?     Keoun-lae,  B.  fr.  Tavoy. 

A  large  tree ;  wood  used  for  rudders,  &c. 

362  Rottlera.     Memasho,  B.  fr.  Tavoy. 

363  Rubtis   Gouriphol.     R.   eUipticus,   Stn.     Escallo,  P. ;   Eesi,  ^. ; 

fr.  Nipal. 

Common  in  hedges ;  as  thick  as  a  stout  arm  ;  fruit  eatable. 

364  Sabia  parviflora.     Mhasoosee,  P.  and  N.  fr.  Nipal. 

Bark  spongy,  of  a  yellow  colour  ;  sometimes  used  for  marking  the  fore- 
head. 

365  Salix.     Bhoelasi,  P.  and  N.  fr.  Nipal. 

A  small  tree,  not  more  than  8  or  10  inches  in  diameter. 

366  Salix  babylonica.     Tissee  and  Bhosee,  N.  and  P.  fr.  Nipal. 

Attains  an  enormous  size. 

367  Salix,  fr.  Nipal. 

Saljam.     See  Calyptranthus. 

368  Sandoricum.     Thittoo,  B.  fr.  Tavoy. 

Wood  used  for  furniture. 
Saora.     See  Trophis. 
Saphed-gonos.     See  Rhododendron. 
Saphew.     See  Xanthoxylon. 

369  Sapindacea.     Dophari,  fr.Gualpara. 

A  small  tree ;  used  for  coarse  furniture. — Ham. 

370  Sapotea?     Palaepean,  B.  fr.  Tavoy. 

Leares  most  beautifully  silky  and  gold  colour  beneath.     A  very  large  tree  ; 
wood  used  in  building. 
Saol  or  Sdl.     See  Shorea. 

371  Schinus  Niara,  Ham.     Niyor,  fr.  Gaalpara. 

5  cubits  in  girth ;  a  hard,  close-grained  rather  brittle  wood,  with  a  resin- 
ous scent ;  preferred  by  tbe  natives  to  almost  any  other  for  furniture. — Horn. 

372  Schoepfia  frttgrans,  fr.  Nipal. 

Sp.  2*5  inch.  diam. ;  a  coarse,  light,  soft  wood. 

373  Scytalia  Longan,  Bot.  G. 
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874  Scytalia  litchi,  Bot.  G. 

576  Securidacareniformia,  fr.  Nipal. 

Sp.  m  soft  white  wood ;  rays  of  the  same  cotour  at  the  fihre. 
Seesaong.     See  Aralia. 

876  Semecarpus  Anacardium.     Marking-nut,  fr. 

Wood  soft,  and  Ml  of  acrid  juice ;  not  used. 

877  Shorea  robusta.     Saul  or  SAl. 

This  is  the  staple  timber  of  Hindostan  for  building  purposes :  rast  quan- 
tities of  dammar,  or  resin,  are  extracted  from  it,  as  well  as  from  Dipterocar- 
pus  and  Hopea,  aU  of  which  belong  to  one  fanuly,  the  Dipterocarpea. 
Sida.     See  Lagerstroemia. 
Signa.     See  Turpinia. 
Silapoma.     See  Myginda. 
Sinna.     See  fiudlsea. 
Sissoo.  See  Dalbergia. 

878  Smilax.     Doduan,  P.  and  N.  fr.  Nipal. 
Sonalu.     See  Cassia. 

879  Sonneratia  ?     Thaumma,  B.  fr.  Tavoy. 

A  small  tree. 

880  Sonneratia  apetala,  Bot.  G. 
Soosi-Singhali.     See  Quercus. 

881  Sphserocaria  edulis.     Bon-amb,  P. ;  Lushpoo,  Ael,  or  Ealmarisee, 

N. ;  fr.  Nipal. 

Used  for  posts  and  for  fire-wood. — Sp.  the  wood  has  a  handsome  grain, 
like  Sycamore,  but  with  scarce  any  lustre :  rays  very  distinct,  of  the  snoM 
yellowish  grey  colour  as  the  fibre. 

882  Sphserosacme  fragrans,  fr.  Nipal. 

A  coarse,  rather  soft,  dusky-coloured  wood,  without  lustre. 
888  Spondias  axillaris.     Lupshe,  N.  fr.  Nipal. 

Sp.  2*8  inch.  diam. ;  layers  about  11 ;  fibre  white,  with  considerable  lustre  ; 
rays  moderately  distinct ;  tubes  rather  large. 
884  Spondias.     SiUaephul,  N.  fr,  Nipal. 
385  Spondias  acuminata,  Bot.  G. 

A  large  tree. 
886  Spondias  Amara.     Amra,  fr.  Gualpara, 

Grows  to  a  good  size,  but  is  not  made  use  of.—HisM. 
387  Stercnlia  ?     Kuneenee,  B.  fr.  Tavoy. 

Attains  an  enormous  size.    An  oil  is  extracted  from  the  wood  by  incisian, 
which  is  used  for  torches. 
888  Sterculia.     Thikadoo,  fr.  Tavoy. 
389  Sterculia  angustifolia,  fr.  Bot.  G. 

890  Sterculia.     Bahelli,  fr.  Gualpara. 

5  cubits  in  girth  ;  used  for  canoes. — Htm, 

891  Sterculia  urens.     Odla  or  Hatchanda,  fr.  Gualpara. 

5  cubits  in  girth  ;  used  for  canoes.  A  coarse  rope  is  made  firom  the  bark. 
which  is  used  in  taking  wild  elephants. — Ham, 

892  Stravadium  acutangulum.     Hendol,  fr.  Gualpara. 

3  cubits  in  diameter ;  the  wood  much  used,  but  neither  strong  nor  hand- 
some.— Httm, 

Subuchunsee.     See  Rhus. 
Suslendi.     See  Acer. 
898  SyndesmisTavoyana,  WaU.    Kee-tha,  B. ;  red-wood;  fr.  Tavoy. 

A  Tery  large  tree  ^  used  in  building,  and  for  boxes,  &c. 
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894  Symplocos.     Gooki,  N.  fr.  Nipal. 

A  tall,  slender  tree ;  wood  not  esteemed*    Most  of  this  geans  produce  m 
yellow  dye. 

895  Symplocoe  floribimda,  fr.  Nipal. 

A  large  tree  j  wood  fine-grained. 

396  Symplocos  ?     Kalikath,  P. ;  Paunlah,  N. ;  £r.  Nipal. 

A  Urge  tree.— Sp.  wood  white,  compact,  of  a  rery  fine-grain,  and  as  soft 
as  dead  ;  no  tubes  visible  ;  rays  indistinct ;  bark  as  thin  as  paper. 

397  Symplocos.     BuUima,  fr.  Nipal. 

398  SymplocoB  }  fr.  Nipal. 

A  large  tree. — Sp.  3  inch.  diam. ;  wood  cream-brown,  moderately  hard. 

399  Symplocoe  pulcherrima,  fr.  Nipal. 

A  small  tree. 

400  Symplocos  lucida,  fr.  Nipal. 

Sp.  3  inch.  diam. ;  rays  indistinct ;  wood  rather  hard,  very  fine-grained, 
with  little  Instre. 

401  Symplocos  ?     Kain-tha-phogee,  B.  fr.  Tavoy. 

13  to  17  feet  long,  6  to  12  inch.   diam. ;  used  for  posts  and  oars ;  affords 
good  Imt  small  crooked  timber. 

402  Symplocos.     Kimneen-kemikee  or  Kuimeen-keanla,  B.  fr.  Tavoy* 

Used  for  beams,  posta,  &c. 
Taila-oon.  See  Carapa. 
Tantheya.     See  Hopea. 

403  Tan^eya,  B.  fr.  Tavoy. 
Tapahaw.     See  Laurina. 

404  Tangaet  nee,  fr.  Tavoy. 

6  to  8  fithoms  lonff,  15  to  20  inch.  diam.    Does  not  saw  kindly. 
Tanntnl.     See  Polygonimi. 

405  Tazos  virgata.  Wall.     Dheyri,  P. ;  LoUi,  N. ;  fr.  Nipal. 

Grows  to  a  \aTgt  size  :  the  green  branches  are  used  to  adorn  houses  dur- 
ing certain  fesU^ds  ;  timber  strong  and  good.~Sp.  6*5  inch.  diam.  Axis 
▼ery  eccentric,  5  |  1*5 ;  all  the  layers  cannot  be  counted.  On  the  widest 
side  of  the  axis  are  27  layers  in  0*85  inch,  beginning  from  the  axis  ;  near  the 
outside  are  18  layers  in  0*9  inch. ;  wood  softer,  of  paler  colour,  and  less 
lustre  than  English  yew. 
Teak.     See  Tectona. 

406  Tectona  grandis.    Teak,  fr.  Martaban. 

Sereral  specimens  of  various  qualities. 
Teetakuth.     See  Rottlera. 
Tendoo.     See  Dioapyros. 
Tengann.     See  Hopea. 
Teotoaa.     See  Rhododendron. 

407  Terminalia.     Thuphanga,  B.  fr.  Tavoy. 

408  Tenninalia  bialata,  fr.  Martaban. 

409  Terminalia  Bellerica.     Bauri,  fr.  Gualpara. 

6  feet  in  girth ;  used  for  canoes  :  the  fruit  and  bark  used  by  taanerSd-* 
Ham, 

410  Terminalia  Catappa,  fr.  Bot.  G. 

A  noble  and  most  ornamental  tree :  wood  very  good. 

411  Terminalia  moluccana.     Joynal,  fr.  GkLaljmra. 

3  cubitt  in  girth  ;  used  in  boat-building,  as  the  timber  is  both  light  and 
durable. — Ham, 
413  Terminalia  Hilka.     Hilkha,  fr.  Gualpara, 

6  foet  in  girth ;  used  for  canoes  and  for  furniture.— J7am. 
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413  Ternstroemia  napalensis,  De  Cand,  fr.  Nipal. 

Sp.  3  inck.  diam.     Outer  layers  with  very  distinct  rays,  of  a  reddish 
brown  ;  wood  soft  and  spongy. 

414  Ternstroemia.     Puzzeen-Z¥ra,  B.  fr.  Tavoy. 

A  rather  large  tree,  used  for  posts  and  rafters. 

415  Tetradium?  cymosum,  IValL  fr.  Nipal. 

416  Tetradium  ?  fr.  Nipal. 

A  very  large  tree. 

417  Tetranthera  caduca.     Pangch-Petiya»  fr.  Gualpara. 

6  feet  in  girth ;  used  for  chests  and  common  carpentry. — Hmm. 

418  Tetranthera.     Haola,  fr.  Gualpara. 

3  feet  in  girth ;  wood  close  and  soft ;  used  for  coarse  furniture. — Ham, 

419  Tetranthera  Paromouja.     Paromouja,  fr.  Gualpara. 

6  feet  in  girth  ;  wood  dose  and  soft ;  used  for  coarse  furniture. — Ham, 

420  Tetranthera  Dorodmeda.     VagnsJ  or  Bagonal,  fr.  Gualpara. 

3  cubits  in  girth  ;  used  for  coarse  furniture. — Ham. 

421  Teutha,  B.  fr.  Tavoy. 
Thathee.     See  Bignonia. 

422  Thauga-etthittoo,  fr.  Tavoy. 

3  to  5  fathoms  long,  8  to  12  inches  diam.     An  inferior  wood,    used  in 
small  buildings. 

423  Thau-baun-po.  fr.  Tavoy. 

5  to  8  fsthoras  long,  12  to  18  inches  diam.    An  inferior  light  wood,  used 
for  small  canoes. 

424  Thau-baun-thau-lay,  fr.  Tavoy. 

6  to  12  fathoms  long,  13  to  20  inches  diam.      Wood  very  pliaat ;  littk 
inferior  to  Hopea,  but  does  not  saw  so  kindly. 

Thanmma      See  Sonneratia. 
Thaun.     See  Eurya. 

425  Theyah,  fr.  Tavoy. 

4  to  6  fathoms  long,  10  to  15   inches  diam.    An  inferior  wood,  used  ia 
small  buildings. 

Thikadoo.     See  Sterculia. 
Thittoo.     See  Sandoricum. 
Thitya.     See  Lauras. 
Thoun-ben.  1  ^      a--. 
Thoun-pine.  /  ^^^  ArtocarpuB. 

Thounkheea.     See  Pterocarpus. 

426  Thounmynga,  B.  fr.  Tavoy. 

A  middle-sized  tiee,  used  in  house-building. 
Thounsanga.     See  Myristica. 
Thubbae.     See  Mimusops,  Uvaria,  Picas. 
Thubboobamboo.     See  Anacardium. 
Thuggainee.     See  Bignonia. 
Thuggoo.     See  Rhododendron. 

427  Thunbergia  coccinea,  fr.  Nipal. 
Thaumagee.     See  Elaeocarpus. 
Thuphanga.     See  TerminalUu 
Thuppan.     See  Ficus. 
Thurape.     See  CallophyUmn. 
Thurratha.     See  Exccecaria. 

428  Thymboo,  B.     Thau-baun-po,  fr.  Tavoy 

5  to  10  fath.  long.  15  to  20  inches  diam.     Good  ttronff  durable  licht 
wood}  used  in  boat-buUding  j  does  not  saw  kindly. 
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Tima.     See  Quercas. 
'Dmbhiui.     See  Xanthozylon, 
Tirbbue.     See  Qaercoa. 
Ussee.     See  Salix. 
429  Tomex,  or  Litssea  Japonica.     Uluyaohama,  fr.  Gualpara. 

6  feet  in  girth  ;  used  for  small  canoes.— ffom. 
Toomulsee.     See  Premna. 

Toon.     See  Cedrela. 
480  Town-pine,  fr.  Tavoy. 

7  to  8  fftthoms  long,  18  to  30  inches  thick ;  used  in  boat-building  j  rede- 
oned  little  inferior  to  Hopna. 

431  Trophis  ?  aspera.     Saora,  fr.  Goalpara. 

3  cubits  in  girth  ;  used  for  joiner's  work.— fTam. 
Tnknee.     See  Polygonum. 
Tokra.    See  Banbinia. 
Tnnabeng.     See  Artocarpus. 
Tongnosi.     See  Cinchona. 

482  Taq>inia  pomifera.  (Dalrymplea),  Phorasee  and    Signa,  N.  fr. 

Nipal. 

A  hige  tree ;  wood  of  a  dull  grey  colour,  light,  soft,  compact,  free-work- 
ing, splits  easily ;  not  applied  to  any  particular  use. — Sp.  3'2  inch.  diam.  ; 
rays  indistinct;  tubes  very  small  ;bark  thin,  and  the  inner  layer  almost  black. 

483  Ulderoo,  fr.  Bombay. 

Very  little  liable  to  split,  and  therefore  used  for  ftises  for  bomb-shells. 
Ulayaohama.     See  Tomex. 

434  Uncaria  pilosa,  fr.  Nipal. 

A  small  and  imperfect  specimen. 
Uriam.     See  Andracbne. 

435  Urtica.    Jeonagkun,  N. ;  LatasiBbnoo,  P. ;  fr.  Nipal. 

436  Urtica  salicifolia,  fr.  Nipal. 

437  Urtica  pnlcberrima,  fr.  Bot.  G. 

438  Uvaria.    Thubboo,  B.  fr.  Tavoy. 

A  large  tree,  used  in  boat-building. 

439  Uvaria  snberosa.    Bandorkola,  fr.  Gtialpara. 

3  cubits  in  girth ;  a  close-grained^  soft,  brittle  wood ;  used  for  posts, 
beams,  and  planks. — Ham. 
Vagnal.    See  Tetrantbera. 

440  Vangotria  edolis.     Moyen,  fr.  Gualpara. 

A  small  timber  tree,  4  feet  in  girth  ;  used  for  coarse  furniture. — Ham, 

441  Vemonia.     Magor,  fr.  Gualpara. 

3  cubits  in  girth ;  used  for  coarse  furniture.  The  only  one  of  the  numer* 
ens  tribe  of  corymbiferous  plants  that  grows  to  be  a  timber  tree. 

442  Vibemnm  ?     Loshima,  N.  fr.  Nipal. 

443  Vibemum  erubescens,  fr.  Nipal. 

A  small-sized  tree. 

444  Vibemmn  cordifolium,  fr.  the  Himalaya. 

445  Vitex  acuminata.    Angcbbui,  fr.  Gualpara. 

3  cubits  in  girth.  A  very  close,  hard,  brittle  wood  ;  used  for  mortars  of 
oil-mills,  feet  of  bedsteads,  &c.— /Tom. 

446  Vitex  Babula.     Babla,  fr.  Gualpara. 

3  cubits  in  girth ;  wood  dose,  soft,  tongh  ;  used  for  coarse  furniture,  but 
in  little  estimation.— J52«im. 

447  Vitex  Leucox^l<Hi.    Bbodiya,  fr.  Gtialpara. 

3  cubiu  in  girth ;  used  in  making  ploughs ;  wiU  grow  on  land  that  ia 
inundated  for  weeks  together.— ITom. 

c  c 
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448  Vitis  or  Cissus,  fr.  Nipal. 

Sp.  4*5  loch.  diam.  ;wood  spongy  aud  very  coane-fimiiMd ;  fibve  very 
small  in  proportion  to  th«  tubes,  which  are  many  and  Ui«e ;  fays  Ttry  dis- 
tinct, of  a  reddish  brown  colour,  forming  a  handsome  wared  figure  5  bark 
stringy. 

449  Wrigbtia  gigantea,  WalL  fr.  Nipal. 

A  large  climber.— Sp.  2*5  inch.  diam. ;  10  layers ;  wood  whitish,  with  con- 
siderable lustre  ;  rather  soft. 

450  Wrightia  antidysenterica.     Lathon,  B.  fr.  Tavoy. 

A  small  tree  ;  not  used. 

451  Wrightia  tinctoria.     (Indigo  tree.) 

The  leaves  yield  indigo.  The  wood  is  <*  beautifbllr  white,  dose-grained, 
coming  nearer  to  i?ory  than  any  other  known  to  me.'  — Ra^b, 

452  Xanthophyllum.  Saphew,  B. ;  Cboo-muna,  T. ;  fr.  Martaban. 

Very  large ;  wood  used  for  posts  and  rafters. 

453  Xanthoxylon  alatum.     Timbhus,  P.  and  N.  fr.  Nipal. 

Wood  soft  and  open-grained,  like  aspen ;  bark  Ytry  tubercular. 

454  XylocarpuB.  Keannan.  B.  fr.  Tavoy. 

Timber  from  10  to  20  feet  long  \  very  durable ;  used  for  fumituie  aad  in 
house-building. 
Zeetbee.     See  Ziziphus. 
Zimboon.     See  DDlenia. 
Zitha.     See  Castanea. 

455  Ziziphus  incorva.     Harobaer,  P. ;  Kadabuai,  N.;  fir.  Nipal. 

Wood  in  consideral^e  estimation.— Sp.  3*5  inoh.  dian. ;  fibre  brownish 
white,  with  little  lustre ;  rays  in  the  outer  layers  distinct,  bat  of  the  same 
colour  as  the  fibre ;  bark  coarsely  fibrous. 

456  Ziziphus.     Zeethee,  B,  fr.  Tavoy. 

Wood  hard  and  durable. 


III. — Table  for  ascertaining  the  Heights  of  Mountains  from  the  BatUag 
Point  of  water.    By  James  Prinaep,  Sec,  4rc.         ^^ 

A  correspondent  has  suggested  to  me  that  many  readers  of  die 
JoumMAi*  are  anxious  to  possess  a  ready  means  of  measuring  heights 
by  the  temperature  of  boiling  water,  as  it  frequently  happens  that  they 
find  themselves  in  situations  where  this  simple  method  may  be  appli- 
cable when  it  is  out  of  their  power  to  resort  to  the  more  generally 
practised  operation  with  a  barometer. 

I  have  accordingly  drawn  out  a  table  founded  on  the  best  procurabfe 
data  of  the  present  time :  but  it  must  not  be  concealed  that  sufficient 
accuracy  has  not  been  attained  in  experimental  researches  on  steam  of  low 
temperatures  to  warrant  implicit  reliance  upon  ^e  results;  for  although, 
since  the  important  application  of  steam  as  a  motive  power,  numerous 
experiments  have  been  made  to  ascertain  the  elmstic  tension  whidi  it 
exerts  at  different  temperatures  both  below  and  above  the  ordinary 
boiling  point ;  still,  below  212*,  the  points  fixed  l^  aqperiment  are 
at  intervals  of  several  degrees  asunder,  and  there  is  no  thorough 
accordance  between  those  of  dififbrent  experimenters* 
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Perhaps  it  is  necessary  to  explain^  that  tke  bofling  point  is  that  degree 
erf  heat  at  which  the  elastu)  force  of  aqueoas  vapour  is  just  capable  of 
counterpoisiiig  the  pressure  of  the  atmosphere,  or  the  weight  of  the  co- 
lumn of  mercury  in  a  barometer.  The  method  then  of  disoovering  the 
law  of  progression  of  the  tensions  has  generally  had  for  its  basis  the  ex« 
posure  to  heat  of  a  portion  of  water  in  a  closed  vessel ,  such  as  a  glass  tube 
or  a  small  boiler,  under  the  pressure  of  a  column  of  mercury,  measuring 
the  height  to  which  the  latter  is  raised  at  different  temperatures. 

BSTAMCOUBT,    SCHMIDT,    DaLTON,    WaTT,    CrVIOHTON,    SOUTHERN, 

Tatlor,  and  more  recently  Urb,  Arsbbrobr,  Pbrkins,  and  Dulono 
(assisted  by  a  commission  of  the  French  Academic),  are  some  of  the 
iHnstrious  names  which  are  connected  with  these  researches  experimen- 
tally ;  while  Robison,  Young,  Ivory,  Laplacb,  Front,  Trbdoold, 
CoRiOLis,  Larochb  and  others  have  attempted  to  construct  mathema* 
tical  formuke,  capable  of  embracing  the  range  of  their  experiments  from 
the  freezing  point  up  to  500*  Farh.*  It  is  quite  unnecessary  for  me  to 
enter  into  any  lengthened  history  of  this  branch  of  physics,  which  the 
reader  will  find  ably  discussed  in  Robison's  Mech.  Phil.,  Biot,  Tredgold 
OB  the  Steam  Engine,  DanielFs  Meteorology,  and  in  the  report  of 
DuLONO  to  the  Academic  on  the  eapetimenta  made  by  order  of  the 
French  Government  to  determine  the  elastic  force  of  aqueous  vapour  at 
high  temperatures.  [An.  Chim.  xliii.] 

All  the  experiments  agree  in  proving  the  elastic  force  of  steam  to 
follow  a  geometrical  ratio  with  arithmetical  increments  of  heat.  The 
index  of  the  power  representing  the  law  of  variation  was  assumed  as 
5.13  by  SouTHBRN,  6  by  Crxiohton,  7  by  Youno,  by  Coriolis  5,355, 
and  byDuLONO  5.  But  the  formula  of  Trbdoold  is  acknowledged  to  agree 
more  closely  with  experiments  below  300^*  than  any  other  : — ^his  ex- 
ponent is  also  .6,  with  a  different  co-efficient ;  if  /  =  elastic  force,  and 
/  temperature,  then  by  his  formula 

/*(l±i25Ly;or.  =  177/4-100 

in  logarithms 

log./  =  6  Oog.  (  /  +  100)  —  2.247968) 

*  Tke  espesimeiits  of  the  French  Academicians  Baron  de  Prony,  Arago,  Gerard 
and  Dulong,  in  1829,  extend  to  the  temperature  of  435"  Fahrenheit,  or  apreMare  of 
24  atoH>t|dierefl,  which  they  measured  by  absolute  pressure  of  a  column  of  mercury 
suttyfeet  kigh  ina  glass  tube  attached  to  the  tower  of  the  Old  Chnrdi  of  Sainte  Ge- 
Bevi4ye: — ^they  were  afraid  of  passing  this  limit,  as  the  least  explosion  would  hays 
brought  down  the  tottering  fabric.  Their  glass  tube  was  jointed  and  ingeniously 
supported:  Mr.  Daniell  has  howerer  since  worked  with  itngUgltas  tubes  of  40  feet 
loog,  in  his  water  barometer  experiments.  We  deal  now-a-days  boldly  with  feet, 
inches  were  formerly  thought  sufficient ! 

c  c  2 
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Table  for  oieertaining  the  HeighU  vf 


[AfbiSi 


Difference 


Obterrer 


With  this  fomiQla  I  had  constracted  a  table  from  214*  to  180*,  when 
I  perceived  that  the  calculated  pressureB  gradually  gained  upon  the  ez« 
perimental  ones  within  the  same  range,  until  at  180*,  the  difierenoe  was 
A  full  third  of  an  inch.  This  will  he  seen  in  the  diagram  of  Plate  VIII, 
and  in  the  following  comparative  table  : 

Temperature    Calculated  Tepsion    Observed 
by  Tredgold's  formula    Teniion 
in. 
30.00 

28.88 

28.82 

24.37 

24.00 

23.60 

22.86 

19.00 

18.80 

16.01 

15.16 

14.73  ? 

14.60 

13.18 

12.72 

Robison's  numhers  are  much  too  low :  the  others,  Dalton's,  South- 
ern's, and  Urb's,  agree  pretty  well  together,  gradually  separating  from 
the  curve  of  Trbdoold's  formula.  On  the  supposition  that  the  e]q)eri- 
mental  results,  when  they  evince  so  much  regularity,  are  more  trust- 
worthy than  the  calculus,  (which  is  indeed  empirically  formed  to  suit 
them),  I  have  made  a  deduction  of  [0.01  inch  X  numher  of  degrees  be- 
low 212],  from  the  numhers  in  Trbdoold's  column,  and  then  I  find  that 
the  experimental  and  theoretical  curves  coincide  very  well  throughout 
the  range  required  for  our  purpose. 

The  extreme  difference  at  180*  will  ^us  amount  to 

inches. 

log.  of 15,67  =     1.19511 

log.  of 15,31  =     1.18611 


2*12 

80.00 

210 

28.86 

210 

28.86 

202 

24.68 

200.75 

24.07 

200 

23.71 

200 

23.71 

190 

19.35 

189.5 

19.15 

182 

16.35 

180 

15.67 

180 

15.67 

178.25 

15.10 

173 

13.46 

172 

13.17 

+  .02 

OOSIUUCU 

Ure 

—.04 

Robison 

—.31 

WoUaston 

—.07 

Dalton 

—.11 

Ure 

—.85 

Rohison 

—.35 

Ure 

—.35 

Dalton 

—.34 

Southern 

—.51 

Ure 

—.94 

Watt 

—.50 

Dalton 

—.28 

Dalton 

—.45 

Southern 

•00900 
c=90  fiathoms  or  540  feet,  a  quantity  of  too  much  magnitude  to  be 

passed  over. 

Having  thus  explained  the   construction  of  the  following  Table,  I 

wSn  proceed  to  make  a  few  remarks  on  the  mode  of  using  the  instm- 

ment  to  which  it  applies* 
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The  Kcv.  F.  J.  H.  W0LLA8TON  was  the  first  to  introduce  the  ther- 
nometer  practically  as  a  substitote  for  the  barometer  in  measuring 
heights.       His  plan  was  merely  to  render  the  thermometer  more  deU- 
cate  by  faicrcasing  the  bulb,  and  allowing  the  mercmy  to  enter  the 
capillary  tube  only  when  it  approached  the  boiling  point,  so  that  a  few 
degrees  occupied  the  whole  scale,  and  by  a  sUding  nonius  each  degree 
could  be  divided  into  200  parts  or  more.     But  it  is  evident  that  to 
compete  with  the  barometer  in  accuracy  of  indications,  the  scale  must 
have  a  range  of  the  same  length  as  that  of  the  barometer, — say  15 
mches,  and  the  instrument  Vould  thus  become  fragile  and  unwiddy : 
to  obviate  this  inconvenience,  he  formed  a  reservoir  above  the  capillary 
tube,  containing  a  small  supply  of  mercury,  so  that  when  the  boiHng 
temperature  should  be  so  reduced  as  to  bring  the  reading  point  to  the 
foot  of  his  6-inch  scale,  a  portion  of  mercury  was  to  be  added  to  bring  it 
to  the  top  of  the  scale,  by  an  operation  so  delicate  and  difficult  that  I 
may  safely  say,  and  from  experience  too,   that  few  travellers  would  re* 
sort  to  it  in  the  field,  and  fewer  still  succeed  if  they  attempted  it.  In  1 81 7, 
he  exhibited  his  thermometer  to  the  Royal  Society,  and  in  1820,  he  ap- 
plied it  to  the  measurement  of  Snowdon.  On  ^e  latter  occasion,  he  drew 
up  a  table  of  the  value  of  the  degrees  between  214*  and  202*  in  feet, 
foimded  on  Doctor  Urb's  empirical  formula  of  tensions  ;  but,  as  this 
range  only  extends  to  an  altitude  of  5405  feet,  it  is, evidently  quite  in- 
sufficient for  the  traveller  in  India,  who  may  ascend  to  18,000  feet  and 
still  see  Snowdons  towering  above  his  head. 

The  error  into  which  Wollaston  fell  was  an  attempt  at  too  great 
sensibility.  His  instrument  is  beautiful  in  a  laboratory,  where  it  will 
serve  to  shew  minute  variations  in  the  index  error,  as  it  may  be  called, 
of  a  barometer  in  the  coarse  of  years,  as  I  have  frequently  proved.  But 
for  rough  work  out  of  doors,  accuracy  must  in  some  measure  be  sacri- 
ficed to  strength  and  portability,  the  points  in  which  alone  the  thermo- 
meter can  boast  superiority  over  the  barometer.  Captain  Herbert 
was  so  well  aware  of  this,  that  he  had  provided  himself  from  England 
with  ordinary  thermometers  divided,  from  180*  upwards,  to  the  tenths  of 
degrees :  half  a  division  thus  represented  about  25  feet,  which  in 
moet  cases  was  ample,  especially  when  the  zero  of  elevation,  or  level  of 
^le  tea,  was  1000  miles  distant. 

An  who  possess  thermometers,  therefore,  divided  to  tenths  of  inches, 
imy  convert  them  into  measurers  of  height,  by  attending  only  to  a  few 
trifling  precautions  in  their  use. 

1.  The  prime  boiling  point  212*  should  be  accurately  verified  by  com* 
pariscm  with  a  good  barometer,  for  the  divisions  of  the  instrument- 
makers  are  by  no  means  to  be  trusted  within  the  requisite  limits.  Thus, 
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on  some  standard  thermometers  in  the  Sarveyor  General's  office*  in  cor 
experiments  on  die  standard  bar,  we  found  the  boiling  point  enroneoiii 
two  degrees  :  and  Lieut.  Buenbs  found  his  thermometer  boil  on  the 
Caspian  Sea  at  213«j  which  would  make  its  surfBuse  700  feet  bdow  tiie 
level  of  the  Mediterranean,  whereas  it  is  only  suspected  of  half  that 
depression. 

3.  The  metal  or  wooden  scale  should  be  cut  off  at  some  height  abore 
the  bulb,  as  otherwise  it  is  very  difficult  to  obtain  the  temperature  cor- 
rectly, or  eren  to  attain  full  ebullition,  on  account  of  the  rapid  abstrac- 
tion of  heat  by  the  scale,  particularly  if  it  be  of  metal. 

3.  The  vessel  in  which  the  water  is  boiled  should  be  of  metal* 
closed  loosely  with  a  cover  or  cork  through  whidi  the  thermometer 
may  pass,  so  that  die  bulb  may  remain  a  tiifle  above  the  surfisce  of  die 
water.  To  those  who  cannot  provide  themselves  with  a  boiler  simibr 
lo  that  of  WoLLASTON,  a  shaving  pot  will  be  found  to  answer  sufficient- 
ly wdl.  The  steam  should  issue  freely  dirougfa  the  vent  for  some  tone 
before  the  reading  is  taken. 

.  A  word  or  two,  now,  on  the  mode  of  appl3ang  the  following  tdUe 
to  die  calculation  of  the  height  required. 

1.  When  the  thermometer  has  been  boiled  at  the  foot  and  at  the 
•ummit  of  a  mountain,  nothing  more  is  necessary  than  to  deduct  die 
number  in  the  column  of  feet  opposite  the  boiling  point  below,  from 
die  same  of  the  boiling  point  above: — ^this  ^ves  an  approximate 
height,  to  be  multiplied  by  the  number  opposite  the  mean  temperature 
#f  the  air  in  Table  II.  for  the  correct  altitude. 

0  feet* 

EjHtmple.    Boiling  point  at  upper  stadon 201.5  =s  5600 

Ditto at  lower  station 211.3  r=     850 


Approximate  height,  5250 
Temperature  of  air,  above,  35* 
below,  50 

Mean  42,5  =  multiplier, «.« 1.022 

Correct  aldtade, ft.  5S65.5 


2.  When  the  boiling  point  at  the  upper  stadon  alone  is  observed,  and 
for  the  lower  the  level  of  die  sea  or  the  register  of  a  distant  barometer 
is  taken,  then  the  barometrical  reading  had  better  be  converted  into 
feet  by  the  usual  method  of  substracdng  its  logarithm  frtmi  1,47712 
(log.  of  30  indies)  and  multiplying  by  .0006,  as  the  differences  in  die  co* 
lamnof' barometer"  vary  more  rapidly  than  thosein  die  ''feefcolmmu 
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feet. 

BxwmpU,     Boiling  point  at  upper  station 185*^  =  14548 

Barom.  at  Calcutta  (at  32'')  29.75 

Logar.  diff.  »  1.47712—  1.47349  »  ,00363  x.0006  =.  218 


o  Approximate  height  14330 

Temperature,  upper  station,  76 1    g^  _  multipUer 1.100 

Calcutta,    ..    84J  '^  

Correct  altitude,  ft.  15763 

3.  Assuming  30.00  inches  as  the  average  height  of  the  barometer  at 

the  level  of  the  sea  (which  is  however  too  much),  the  altitude  of  the 

upper  station  is  at  once  obtained   by  inspection  of  table  I,  correcting 

for  temperature  of  the  stratum  of  air  traversed,  by  table  II. 


Table  I. — To  find  the  Barometrical  Pressure  and  Elevation   correspond- 
ing to  amf  observed  temperature  of  boiling  water  between  214"*  and  ISO®. 


BoUlBgpaiBtor 


2U 

213 

212 

211 

210 

209 

2afi_. 

207 

206 

205 

204 

20au- 

202 

201 

200 

199 

19S 

197 

196 

195 

194 

193 

192 

191 

190 

189 

189 

187 

186 

185 

184 

183 

182 

181 

180 


B«roiiMter  (mo- 
dified from  Tied- 
gold's  formula.) 


31.19 
30.59 
30.00 
29.42 
28.85 
28.29 
27.73 
'  27.18 
26.64 
26.11 
25.59 
25.08 
24.58 
24.08 
23.59 
23.11 
22.64 
22.17 
21J1 
21.26 
20.82 
2039 
19.96 
19.54 
19.13 
18.72 
18.32 
17.93 
17.54 
17.16 
16.79 
16.42 
16.06 
15.70 
1535 


Loguitfamlc  dif- 
f(BreiKie»(or  tm- 


.00  84,3 
84,5 
84,9 
85,2 
85,5 
85,8 
86,2 
86,6 
87,1 
87,5 
87,8 
88,1 
88,5 
88,9 
89,3 
89,7 
90,1 
90,5 
91,0 
91,4 
91,8 
92,2 
92,6 
93,0 
93,4 
93,8 
9t,2 
94,8 
95,3 
95,9 
/96,4 
<}  96,9 
97,4 

^       97,9 


Total  Altitude 
from  30.00  in.  or 
the  level  of  the 

Sea. 


The  fStnirth  adumn  glvea 


^ 


—1013 
—  607 
0 
•f  509 
1021 
1534 
2049__ 
2566 
3085 
3607 
4131 
4657- 
5185 
5716 
6250 
6786 
7324 
786;i 
8407 
8953 
9502 

10053 

10606 

11161 

11719 

12280 

12843 

13408 

1.3977 

14548 

15124 

15702 

16284 

16868 

17455 
•  the  heights  hi  CMC. 


Value  of  each 
degree  in  feet  of 
Amtnde. 


feet. 

—505 
—507 
+509 
511 
513 
515 
517' 
519 
522 
524 
526 
528 
531 
533 
536 
538 
541 
543 
546 
548 
551 
553 
556 
558 
560 
563 
565 
569 
572 
575 
578 
581 
584 
587 


PToporti( 
al  part  tot 
ooe-tenthof 
a  degree. 


feet. 

51 
52 

53 
54 

55 

56 
57 
58 

59 
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Tablb  II 

of  Multipliers  to   correct  the  approximated  Height  for  the  \ 

Temperature  of  the  Air. 

Temp,  of  Air. 

MultipUer.      |Temp.  of  Air. 

Multipaer. 

Temp,  of  Air. 

MultipUer. 

• 
32 

1,000 

52 

1,042 

72 

1,083 

33 

1,002 

53 

1,044 

73 

1,085 

34 

1,004 

54 

1,046 

74 

1,087 

35 

1,006 

55 

1,048 

75 

1,089 

36 

1,008 

56 

1,050 

76 

1,091 

37 

1,010 

57 

1,052 

77 

1,094 

38 

1,012 

58 

1,054 

78 

1,096 

39 

1,015 

59 

1,056 

79 

1,098 

40 

1,017 

60 

1>058 

80 

1,100 

41 

1,019 

61 

1»060 

81 

1,102 

42 

1,021 

62 

1,062 

82 

1,104 

43 

1,023 

63 

1,064 

83 

1,106 

44 

1,025 

64 

1,066 

84 

1,108 

46 

1,027 

65 

1,069 

85 

1,110 

46 

1,029 

66 

1,071 

86 

1,112 

47 

1,031 

67 

1,073 

87 

1,114 

48 

1,0,« 

68 

1,075 

88 

1,116 

49 

1,035 

69    . 

1.077 

99 

1,118 

50 

1,037 

70 

1,079 

90 

1,121 

51 

1,039 

71 

1,081 

91 

1,123 

Enter  wit 

\i  the  mean  temperature  of  the  stratum  of  air  traversed 

;  and  multiply 

the  approximate  height  by  the  number  opposite,  for  the  true  altitude 

• 

The  table  of  Tensions  (tab.  I.)  is  stiU  avowedly  imperfect.  We  see  that 
the  force  of  vapour  for  210^,  as  found  by  observation,  differs  several  hnn^ 
dredths  of  an  inch  from  the  formula  of  either  Dalton,  Urb,  or  Trsd- 
GOLD,  although  only  two  degrees  distant  from  the  fixed  point  212^.  Nor 
can  it  surprise  us  to  find  it  so,  because  its  experimental  determination,  by 
heating  vapour  inclosed  within  the  thick  glass  of  a  barometer  tube,  is  ne- 
cessarily subject  to  much  more  uncertainty  than  the  obvious  measurement 
of  the  boiling  point,  under  a  given  pressure  of  the  air.  On  the  moon- 
tains  of  India,  at  Simla,  Subathu,  Chirra  P6nj(,  and  even  Spiti,  where- 
ver in  short  there  may  be  observers  in  possession  of  good  barometers, 
the  power  exists  of  rendering  an  essential  service  to  physics  by  fixing 
80  many  points  on  the  scale  of  tensions,  in  the  latter  more  unexoq[^on- 
able  manner.  For  instance,  an  observer  at  Chirra,  by  carefully  noting 
the  heat  of  his  boiling  tea-kettle  every  morning,  and  inserting  it  in  his 
register,  together  with  the  accurate  height  of  the  barometer,  would  de- 
termine that  part  of  the  thermometric  scale  corresponding  to  25  and 
26  inches  of  pressure.  So  with  observations  at  S4gur,  for  28  inches; 
at  the  Nilgherries  for  21  inches ;  and  in  the  Himalaya  for  even  15 
inches :  and  I  hope  that  this  notice  may  have  the  effect  of  inducing  this 
new  and  interesting  species  of  synthetical  research,  as  a  check  upon  the 
acales  framed  on  an  opposite  system  in  the  laboratory. 
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TV.—Tran$lati§n  of  a  Tibetan  Passport,  dated  A.  D.  1688.      Bf  M. 
Alex.  Csoma  de  Koros. 

[Read  34tfa  April,  1833.J 

In  Hyde's  Historia  Religionis  Veterum  Persamm  (2nd  edition,  page 
552-3),  there  is  an  engraving  of  a  passport  granted  by  tbe  governor 
(or  grand  Lama)  of  Lassa,  to  an  Armenian,  of  which,  at  the  time  of  its 
publication,  no  European  was  able  to  decypher  the  characters.  The 
learned  author's  account  of  it  is  in  the  following  words : 

"  Secundb  damns  Seriptwrem  Tatarorum  deBouian*  (al.  Boututtt)  citn  hmaum 
sapra  Indmm.  '  Hnjus  lectio  est  i  deztrAf :  et  hocce  ejnsdem  elegantissimum  spe- 
dmeii  est,  7d  quod  vulgb  sonat,  urn  poitpwrt,  sen  mUvicomductHs  IHera,  A  principe 
orbis  et  provinds  de  Boutan  data,  nuperis  annis,  Chogja  Otumni  (i.  e.  Domino 
Joanni)  mercatori  Armeno  ibidem  negotianti :  et  d  ictus  princeps  nomen  snnm  (ut 
videt)  sigilH  loco  et  forma  majuscnlis  et  implicatis  characteribus  infra  apposuit. 
Talis  sigiUi  impressio  wralrilnu  dicitur  ^y  taukUi;  Per$is  et  JStrcis  IJ^lo  ioffrd, 
■nde,  apod  eos,  talis  majnsculoium  cbaractemm  scriptor,  aut  talis  sigiUi  factor,  vel 
i^positor  sen  prindpis  subsignator,  rocatur  Togrdi,  Hanc  chartam  nobiscwn  oom- 
oiinicant  singularis  amicns  D.  Job.  Evans  S.  T.  D.  nuperis  annis  ex  India  redux." 

The  character  of  this  curious  manuscript  proves  to  be  the^  small 
nmning-hand  of  the  Tibetans,  written  and  engraved  with  hardly  a  sin- 
gle error.  The  following  is  a  version  of  it  in  Roman  characters, 
which  may  be  interesting  to  those  who  possess  Hyde's  very  learned 
Tolume. 

Chhioa<)Jkkbor  dPal-gyi  Lba-sa  nas. — rGya-gar  Aphogs-yul  bar-gyi  Sa-lam-da 
tthod-pahi  Ser,  skya,  drag,  zhan,  Lhahi  mi-ije  rdsong  6<dod^nyer  las-Msin,  Sog, 
Bod,  Hor,  ABrog,  ir-Achbibi  ilgrul  ilgrims,  lam  Apbrangs  isrung  dkag,  rgan  mi 
rfmangii  bya-va  shi  drag-gis  sn^  sl^bs  6cbas  mtbab  dag-la  springs  -pa. — Lba-sa 
plmW'tB'bogs  Icbangrlo-chan-gji  Agron-po  mGo-<2kart  It'bang-na-cban  mi  fobi 
shon  khal  Acbn-drug  tebas  ny^-kbobi  ts'bong  gjrur  grubs-nas  rang  yul-du  log 
Agro-var  ^tabnr-gyi  ( ?  Lbabur-gyi)  mts'bon  gang  spyibi  par  rog  nyan-du  gang 
Agro-las  sii6  gor  Ap'brog  Acbom  sogs  pnod  Agol-dn  log-par  Agro-va  nyan  ma  byed.- 
par  pbar  pfayir-du  Ade-var  Agrims-cbbug. — Zbes  sa-Abrug  zla  ts'bes-la  lugs  ^nyia 
kyi  Mdon-ca  Cbbos-Akbor  cbben-po  tfPal-gyi  Lba-sa  nas  bris. 

*  Semtmif  tbougb  applied  by  Europeans  and  Mobammudans  to  Tibet  generally,  is 
piopcriy  die  name  of  one  of  tbe  southern  provinces,  called  in  Tibetan  Llopato  : 
Lkmsta  is  the  capital  of  Tibet  Proper  or  U-tiong,  [See  Joum.  As.  Soc.  i.  123.] 

t  This  is  of  course  a  mistake  :  tbe  Tibetan  reads  like  tbe  Sanskrit  from  tbe  lelt 


X  The  name  rnQo-Axt  (properly  white-beaded,  but  rendered  by  me,  above,  by 
Mohammedans)  formerly  was  applied  in  Tibet  both  to  tbe  Mubammedans  of  India 
and  to  the  Europeans.  But  of  late  the  Tibetans  have  commenced  calling  tbe  Euro- 
peans by  the  name  of  Pbiling-pa,  and  an  European  of  British  India  by  that  of 
rGje-Philing  (-pa)  or  Indo-European. 
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Bod-pahi  sla  Adret  med-chiiig  lo-Uiog  mi-khal-gyi  Akkri  jgrob  d^  kgr^  kfUf 
phyin  M^rar  kgnms  chhug. 


Translation, 
"  From  the  noble  (city)  Lhassa,  the  circamambiilatmg  race  of 
religion. — ^To  those  that  are  on  the  road  as  far  as  Atya  Dl$a  or  India, 
to  clerical,  laical,  noble,  ignoble  lords  (or  masters)  of  men ;  to  resi- 
dents in  forts,  stewards,  managers  of  affairs,  to  Mongols,  Tibetans, 
Torks,  and  to  dwellers  in  tents  in  the  desert ;  to  ex-chis  (or  el-chis, 
envoys,  or  public  messengers,  vakils  or  ambassadors,  &c.)  going  to 
and  fro  ;  to  keepers  and  precluders  of  bye-ways  (or  short-cats) ;  to  the 
old  (or  head)  men,  collectively,  charged  to  perform  some  business  of 
small  or  great  importance ;  to  all  these  is  ordered  (or  is  made  known). 
These  four  foreign  (or  travelling)  persons  residing  at  Lhassa,  Idiang- 
lo-chan,  Mohammedans  of  It'hang-na,  after  having  exchanged  their 
merchandize,  going  back  to  their  own  country,  having  with  them  six- 
teen loads  on  beasts ;  having  nothing  for  their  defence  except  some 
Lahori-weapons,— do  not  hinder,  rob,  plunder,  et  cetera,  them;  but  let 
them  go  to  and  fro  in  peace. 

lliuB  has  been  written  from  the  noble  Lhassa,  the  great  religioat 
race,  from  the  senate-house  of  both  ecclesiastical  and  civil  afiairs,  in 
8a-Abrug*  C"^  the  year  of  T.  ch.  1688).      On  ^        day  of  the 
month.     (These  dates  are  wanting). 

jVbfe. — ^There  is  no  Tibetan  joined  with  them.  They  have  about  i 
man's  load  of  victuals  wn^[>ped  up  in  a  bundle ;  with  that  there  has  been 
made  an  increase  (of  packages),  but  let  them  go  in  peace.*" 


AM|1lt|[|  I 


•  SspAbmg  Cforth'i  droffon)  it  the  title  of  the  second  year  of  the  Tibetan  cycle  of 
sixty  yean :  it  oorresponds  with  Vibkaoa  of  the  Indian  and  V6  Dkin  of  the  ChiMN 
cyde.  The  Tibetan  reckoning  commenoef  from  Febroary,  1026 :  as  thefdbn 
Hyde's  first  edition  was  printed  in  1701,  and  he  uses  the  expression  "  ntqferii  mmk 
§x  India  reduM,"  the  MSS.  has  been  refbrred  to  the  twelfth  cyde,  then  cnntst, 
which  fixes  iU  date  to  the  year  1688. 

Colonel  Warren  in  the  Kola  StmJtaUia  (Chron.  tab.  zxL)  has  given  a  ftdl  de- 
scription of  the  Indian  system ;— a  catalogue  of  the  Tibetan  cycle,  which  is  tvo- 
foid,  one  following  the  Sanskrit,  the  other  following  the  Chinese  system,  wiO  bs 
published  in  the  Tibetan  Dictionary  now  preparing  for  the  press. 
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V. — Proceedings  of  the  Asiatic  Society. 
Wedne$dey  EveiUng,  2iik  AprU,  1833. 

The  Honorable  Sir  Edward  Ryan^  President,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read. 

Mr.  B.  H.  Hodgson,  Resident  at  the  Nipalese  Court,  the  Rev.  Jonah 
Bateman,  and  Mr.  D.  Macfarkn,  were  elected  Members. 

Read  a  letter  from  the  Secretary  to  the  Right  Hon'ble  Sir  R.W.  Horton, 
GoYemorof  Ceylon,expressing  acknowledgmentsfor  hisExceUency's  election 
aa  an  Honorary  Member,  and  presenting  a  copy  of  the  Ceylon  Almanac  for 
18SS,  containing  much  unpublished  information  on  the  history  of  Ceylon. 

Read  a  letter  from  the  President  of  the  Central  Committee  of  the  Geo- 
graphical Society  of  Paris,  acknowledging  receipt  of  the  6,  7,  8,  12,  18,  14, 
15,  and  16  volumes  of  the  Researches. 

Read  a  letter  from  J.  Forshall,  Esq.  Secretary  to  the  British  Museum, 
acknowledging  the  receipt  of  the  Journal  As.  Soc.  1832. 

Read  a  letter  from  Col.  Wm.  Casement,  Secretary  to  Government,  MilU 
tary  Department,  forwarding  on  the  part  of  the  Madras  Government  : 

•*  Results  of  the  Astronomical  Observations  made  at  the  Madras  Observatory^ 
vd.  Ist,  1831,  by  T.  G.  Taylor,  Esq.  H.  C.  Astronomer." 

The  foUowiag  books  were  presented  by  the  Venerable  Archdeacon  Corrie, 
CD  the  part  of  the  Rev.  Joseph  Wolff. 

1.  Armenian  Calendar,  printed  at  Constantinople  in  the  Armenian  Era  1151  or 
A.  D.  1702. 

Mr.  J.  Avdall  pointed  out  the  following  historical  memorandum  written  on  the 
cover  of  this  work  in  Armenian,  probably  at  Cabul. 

<<  In  the  year  1824,  on  the  23rd  July,  Habib  Ullah  Khan  was  conquered  by  Dost 
Mohammed  Khan.*' 

2.  Devotional  Meditations,  written  by  St.  Gregory  Narekenses,  in  the  beginmng 
of  the  11th  century,  and  published  at  Constantinople  in  1185,  Armenian  Era,  or 
A.  D.  1736. 

3.  Tawirikh  Khin  Jahdni  o  Makhzani  Afghin^,  Ist  vol. 

4.  TdrikhAkberi. 

5.  Shojriwalosat  A%hini  o  Paris. 

6.  Qorin  Sherif. 

The  following  books  were  presented  by  Monsieur  Murelatour,  their  author. 

1.  Premier  fruit  des  trois  jours  de  Gloire,  Paris  1831. 

2.  Le  Siege  D'£den  Allegoric  Orientale,  Paris  1827. 

3.  Triomphe  de  L' Amour  sur  le  Fanatisme  et  le  Materialis me,  VnnB  1828. 
The  following  book  was  presented  by  the  author. 

Raaselas,  translated  into  Bengalee,  by  Maha  Raja  Kalikishen  Bahadur. 

Mr.  Csoma  de  Korde  presented  a  Catalogue  of  the  Tibetan  Books  in  the 
Society's  library,  with  a  recommendation  that  the  numerous  duplicates  and 
eztea  copies  of  several  of  them  should  be  presented  to  learned  Societies  in 
Europe*. 

•  Af  won  M  w«  are  In  prumriiin  of  Tibetan  type*  we  ihaU  gl  ye  ioeertioa  to  this  valnabk  tstslofMt- 
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Antiqmiie$. 
Read  a  letter  from  W.  Stonn^  Esq.  preeenting  for  deposit  in  the  eaUneC, 
the  three  coins  exhibited  to  the  Society  on  the  5th  September^  189S. 

These  coins  were  found  in  esUte  No.  100  (No.  74  of  Captain  Prinsep's  Soon- 
dorbun  Map),  west  of  the  ruins  of  Bisbenptir,  on  the  Ishamatl  or  Jabunarirer,  near 
an  old  tesaple  called  Mdi  BM, 

The  Secretary  noticed  a  simple  method  employed  by  the  natires  in  tdung  off  fiie- 
simiks  of  coins  on  paper  :  they  daub  a  little  printer's  or  pakkti  ink  on  the  pro)ectinf 
parts  of  the  coin,  and  then  transfer  it  by  pressure  on  to  the  fleshy  part  of  Uie  thumb 
—thence  a  faithful  representation  is  impressed  upon  the  paper,,  prerion^  welled, 
which  has  the  advantage  of  not  being  rerersed. 

Four  silver  coins  found  at  Agra^  1  of  Akber^  2  of  Jehaogfr,  and  1  of 
Alamgir  ll^-presenUd  by  Capt, «/.  T.  BoUeau,  Engineert. 

Literary. 
Translation  of  a  Tibetan  Passport^  engraved  in  Hyde's  ReUgh  Permnam 
By  M.  A.  Csoma  de  Kdros, 

[This  will  be  found  in  the  present  number,  p.  201.] 

Selections  from  Mr.  Csoma's  translations  from  the  6StanJbgyur  were  alaa 
read — among  them^  the  letter  of  Ratnavalt^  a  young  Prinoese  of  Ceylon, 
to  Shakta,  and  the  reply  of  the  sage.  This  letter  is  generally  known  is 
Tibet,  and  is  introduced  in  every  collection  of  epistolary  forms. 

[The  want  of  Tibetan  type  obliges  us  to  defer  the  insertion  of  this  curious  mor- 
^u,  which  however  is  but  a  literal  translation  from  the  Sanskrit.] 

Phyaicai. 
A  gigantic  specimen  of  Fossil  Ammonite,  from  the  Carboniferous  Limft. 
•tone  of  Swansea,  was  presented  by  Lieut.  J.  A.  Crommdiin,  Engineers. 

Read  a  letter  i^m  Lieut.  J.  T.  Smith,  Masulipatam,  forwarding  the  Geou 
logical  specimens  of  the  late  Dr.  Voysey,  alluded  to  at  the  last  meeting; 
also  the  following  mentioned  in  Dr.  Malcolmson's  letter. 

1»    Fragment  of  the  Meteorolite,  which  fell  in  the  Cadapah  district  52nd 
January,  1881*. 
8.    Fossil  Shdl  and  Bone,  noticed  at  the  meeting  of  the  SOth  February. 

3.  Limestone  from  Warapilly,  which  seems  well  adapted  for  Lithognu 
pfaic  purposes. 

4.  Fragment  of  Bone,  from  a  Cave  in  the  neighbourhood  of  Hyderabad, 
explored  by  Dr.  Maloolmson,  who  gives  the  following  description  of  it. 

"  Some  interesting  facts  occurred  to  me  the  other  morning  in  a  ride  to  a  large 
mass  of  granite  rock  near  this,  which  is  rent  into  fissures  of  great  depth,  formiiy 
dens  inhabited  by  hysnas  and  ckUMi,  extending  through  the  bottom  of  the  little 
hill  to  unknown  depths.  Having  entered  one  of  the  rents,  I  was  struck  with  the 
masses  of  fallen  rock  on  each  side  being  covered  with  stalagmite  formed  from  the 
water  running  down  from  the  sides  of  the  rent  40  feet  above,  and  still  more  by  obserr- 
ing  that  the  sides  of  the  narrow  passage  bore  a  fine  polish,  which  my  companion  im- 
mediately exclaimed,  must  be  caused  by  the  animals  passing  out  of  a  cave  at  the  cad 
of  the  fissure  he  had  been  examining.  I  had  the  same  thing  in  view,  and  was  al 
the  time  observing  how  far  it  could  be  caused  by  the  water.  In  tracing  the  same 
appearance  in  other  places,  it  was  only  observed  where  die  aaimsls  would  aecciis 
•  Vid«  OLSAjf  moft,  iU.  M^ 
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lily  pt»,  and,  when  the  stones  projected  by  a  sharp  point  into  the  path,  the  angles 
oidy  were  polished.  The  den  was  low,  and  numerous  bones  lay  scattered  in  the 
outer  parts  into  which  I  crawled:  the  foot  marks  of  the  animals  were  dis- 
tinct and  fresh.  Most  of  the  bones  were  much  broken,  and  the  dung  of  the 
kysenas  near  the  place  were  full  of  large  pieces  of  ribs,  unbroken  tarsal  bones,  &e* 
During  the  search,  I  was  astonbhed  at  the  vast  numbers  of  rats'  heads  and 
bones  found  in  the  place  in  little  heaps,  evidently  out  of  reach  of  the  hysnas* 
and  oflen  on  the  top  of  insulated  blocks ;  these  were  below  the  fissures  open  at 
the  top,  and  the  dung  of  hawks  readily  suggested  that  they  were  dropped  by 
these  birds,  which  was  confirmed  by  a  large  feather  of  one  found  with  the  bones. 
Some  of  the  bones  were  surrounded  with  the  fur  of  the  animal,  and  had  been  only 
recently  voided ;  and  what  was  remarkable,  the  upper  and  lower  jaw  were  not  sepa- 
rated, but  the  flesh  beautifully  cleaned  away  by  the  digestive  process ;  the  other  bones 
were  entire,  although  disunited.  In  the  larger  skulls,  the  bade  part  had  been 
broken,  and  in  one  only,  crushed.  In  a  few  minutes,  I  removed  a  plate  fiiU  of 
skulls  and  other  bones,  amom(st  which  are  three  species  of  mus,  squirrel,  sorex,  bats, 
and  birds.  Had  the  rock  been  of  lime  and  stone,  fossil  animal  remains  would  have 
been  found.  The  curious  confirmation  of  Buckland's  supposition  regarding  the 
polished  blocks  in  the  caves  appears  to  me  very  interesting,  as  his  views  stood 
much  in  need  of  illustration  from  the  habits  of  living  species.^ 

Specimens  of  Fossil  Shells  fitHn  Jahul^^-^presented  by  Dr.  Spikbury, 
"  The  locality  of  the  fossil  shells,  which  I  have  at  length  the  pleasure  to  send  to 
the  Society,  lies  about  18  or  20  miles  east  of  Jabalp^r.  The  first  three  miles  cross  a 
sandy  plain,  which  abruptly  terminates  at  a  small  rivulet ;  when  the  soil  changes 
to  the  black  alluvial  one  of  the  valley.  At  six  miles  cross  the  Gour  river,  a  rough 
ghiit  of  Ingf :  the  road  winds  on  between  trap  hills  varying  from  50  to  300  feet 
high.  I  encamped  at  Suleya  on  the  same  river  (here  200  feet  broad)  :  the  bed  in- 
tersected with  veins  of  heliotrope,  quartz,  massive  and  crystallized.  The  road  then 
led  through  an  undulating  country,  with  irregular  masses  of  trap,  and  fi>r  less  than 
a  mile  beyond,  masses  of  the  accompanying  shell  breccia,  from  a  single  shell  to  large 
blocks  of  two  feet,  extend,  mixed  with  the  trap,  over  a  space  about  300  feet  square. 
The  spot  had  been  under  tUlee  cultivation.  There  was  no  hM  or  ravine  near, 
whence  I  could  judge  of  the  nature  of  the  substrata,  but  at  no  great  distance  I  could 
see  the  inp  appearing  precisely  as  in  the  bed  of  the  river.  I  asked  the  lime-burner 
bow  be  came  to  discover  them  ?  His  account  was,  that  he  is  in  the  habit  of  taking 
small  quantities  of  lime  to  the  neighbouring  villages  for  sale,  and  in  his  travels  has 
an  eye  to  the  gwlogieiUfeaturu  of  the  country  as  far  as  limestone  is  concerned  :^ 
passing  this  field  some  nine  or  ten  months  ago  he  was  struck  with  the  very  differ- 
ent appearance  and  color  of  the  stones, — and  hence  the  discovery  of  these  fossil 
shells." 

The  matrix  of  these  shells  appears  to  be  indurated  clay,  and  the  forms  of  the 
shells  are  in  most  cases  replaced  with  silidous  matter ;  they  resemble,  as  Dr.  Spils- 
bury  suggests,  the  bucdnum  and  other  shells  in  the  Gawelgir  range  of  hills  de- 
scribed by  Voysey,  TGlbaninos,  vol.  i.  p.  356*.) 

Some  speeimens  of  Minerals  from  Manipur^  Kachir,  Kabu>  and  Assam, 
indading  fossil  wood  from  the  Niogti  river— ^rsMuM  hy  Captain  IL  B* 
Pemberton. 

•  W«  bops  set  lOBf  to  present  our  leaden  with  drawings  of  theie  ihens.— Eik 
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VI . — MiscellaneoMi. 
1.— Indian  MsTtomoLOor. 
l.^MeUoroloffieal  Re^itttr  kept  at  Bijnort,  {Nortktm  Moradahad,)  hf 
K  J.  Ravenshaw,  Eeq, 


At  10  a.m. 

At4f.1I. 

lUmtfka. 

Bar. 

Ther, 

Bar. 

Tber, 

l«ly21 

38,86 

86 

S^ 

87 

Rain  in  the  moming. 

29 

^ , 

, , 

38.75 

87 

Fair  all  day. 

33 

38^ 

88 

3875 

90 

Ditto,  very  cloiidy  at  imMet 

34 

38,83 

83 

28,75 

83 

Rain  m  the  morning  and  more  or  leas  all  day. 

26 

38,90 

85 

3875 

85 

Fair  all  day. 

96 

38,83 

83 

3875 

86 

Rain  in  the  morning;  fiur  after  11  o'clock. 

37 

28,78 

85 

28,74 

84 

Wind  and  rain  at  noon. 

38 

38.76 

86 

2874 

37 

High  wind  at  10 ;  cloudy;  all  day  ruB. 

39 

38/5 

m 

3873 

88 

Cloudy;  all  day  rain. 

30 

38^9 

86 

3873 

88 

Cloody ;  all  day  rain. 

31 

3876 

87 

3874 

87 

Ditto. 

Aug.  1 

28.84 

83 

3874 

84 

Rain ;  in  morning  clear. 

3 

3879 

85 

2874 

87 

Fair  all  day. 

3 

3878 

85 

28,75 

88 

Slight  rain  at  10 ;  clear  afterwaida. 

4 

88.86 

84 

38.80 

85 

Clear  at  10 ;  rain  morning. 

6 

38,86 

85 

3876 

84 

Heary  rain  at  1  P.  M. 

6 

38,83 

85 

25^5 

85 

Clear  all  day  tiU  4  F.  M.  alight  raiB. 

7 

i8,82 

84 

3874 

85 

Cloudr. 

Thnuder  storm  and  veir  heavy  rain  in  ^ 
morning ;  clear  after  10  A.  M. 

8 

38,90 

83 

38,83 

84i 

9 

38,95 

83) 

38,85 

|t 

Fair  all  day,  with  cloads. 

10 

28,96 

83 

38,85 

Fair  all  day,  ditto. 

11 

88,93 

84 

38,83 

86 

Ditto. 

13 

38,85 

83 

3875 

85 

Ditto. 

13 

88,80 

82 

38,80 

84* 

Light  rain  in  the  momiqg ;  fair  all  day. 

14 

88,86 

81 

38,80 

84 

Fur  all  day,  with  cloodi. 

15 

, , 

, , 

38,80 

83 

Ditto. 

Id 

38,90 

g2I 

38,80 

84* 

Ditto. 

17 

38,86 

841 

38,80 

87 

Ditto. 

18 

88,88 

85} 

, , 

19 

, , 

,. 

3876 

iii 

Fair,  with  cloudi  and  diatant  clondt. 

SO 

38,85 

83 

38,76 

Fair,  with  cloads. 

SI 

38.93 

81 

38,84 

81 

Heavy  rain  at  night,  and  in  morning. 

S3 

28,90 

81i 

38,80 

84 

Fair,  with  clouds. 

33 

38,86 

84 

8577 

86 

Ditto. 

34 

28.90 

83 

38,86 

83 

Ditto ;  west  wind. 

36 

28,80 

83 

38,76 

86 

Ditto. 

37 

38,90 

83 

38,87 

80 

Rain  at  night  and  afternoon. 

38 

38,96 

80i 

38.88 

83 

Rain  in  morning ;  fair  afternoon. 

39 

38.94 

83 

38.84 

86 

Fair. 

30 

38,89 

831 

38,80 

86 

Strong  westerly  wind ;  fair. 

31 

38,86 

83 

, , 

•  • 

Ditto. 

Sept.1 

38,93 

83 

38,84 

86 

Ditto. 

3 

38,97 

85 

38,87 

87 

Ditto. 

3 

38,95 

86 

38,93 

87 

4 

38,99 

85 

38,89 

87 

Fair. 

6 

38,93 

85 

38,85 

87 

Ditto. 

6 

38,93 

84 

88,83 

86 

Ditto. 

7 

, , 

, . 

3878 

88 

Ditto. 

8 

28,90 

83 

38,83 

84 

Ditto. 

9 

38,90 

83 

38,80 

86 

Ditto. 

10 

38,91 

83 

38,84 

86 

Ditto. 

11 

, , 

38,90 

84* 

Ditto. 

13 

S8>9 

83 

, , 

13 

39,00 

831 

88,93 

86 

Ditto. 
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»kaw,  Eiq,  (eomiimitiL) 

At  10  a.  m.    1 

At  4 

P.M. 

RMnar^B 

Btf. 

Ther. 

Bw. 

Thcr. 

X^viuaTKa. 

8ep(.14 

29.00 

88 

38,96 

87 

16 

29,08 

88 

98.97 

87 

Ditto  weft  wind ;  fair. 

16 

S'2! 

80 

98,96 

87 

Ditto ;  ditto;  cloud  of  locostf. 

17 

28,96 

83} 

98,88 

87 

Ditto. 

18 

28.96 

Sr 

98,90 

86 

Fair. 

19 

99.07 

84 

29,03 

86 

Ditto. 

90 

29,13 

83 

99,06 

87 

Ditto. 

23 

29,03 

79 

,  ^ 

Ditto. 

83 

29.10 

« 

99,00 

84 

84 

29,10 

79J 

39,00 

83 

96 

29,10 

80* 

99.00 

83 

Rain  aboat  1  p.  M. ;  cloudy  ertniiv 

96 

29.10 

79 

99,04 

83 

Fair. 

27 

29,12 

79 

99,06 

82i 

Ditto. 

28 

29.16 

81 

39,10 

83 

Ditto. 

29 

29.23 

80J 

39,16 

83 

Ditto. 

80 

29,18 

81 

, 

, , 

Oet  1 

29.16 

83 

29.10 

8U 

Cloady  with  rata 

2 

99,16 

79 

29,9 

83 

ClODds. 

8 

99,16 

81 

29,9 

84 

Fair. 

4 

99,90 

80 

29^9 

83 

Ditto. 

6 

99.91 

79 

29.10 

84 

Ditto. 

6 

99<W 

81 

29.6 

83 

Ditto. 

7 

99.10 

83 

28,98 

84 

Ditto. 

8 

99,00 

79 

28,97 

86 

Ditto;  high  wind,  w. 

9 

99.06 

80 

28,99 

86 

Ditto;  ditto. 

10 

99,10 

78 

29.03 

84 

Ditto;  ditto. 

11 

99,10 

76 

29,08 

83 

Ditto. 

IS 

99,16 

77 

Hifrh  easterly  wind. 

13 

9933 

77 

29.17 

si 

Fair ;  no  wind. 

14 

99,23 

71 

29,19 

80 

Ditto. 

16 

99,96 

76 

29,20 

80) 

Ditto. 

16 

99,80 

76 

29,20 

io" 

Ditto;  W.breeie. 

17 

99.34 

73} 

29.33 

78 

18 

99,80 

74* 

39,20 

78 

19 

99,97 

73 

, , 

,, 

90 

99,96 

73 

, , 

^ , 

SI 

99,96 

73 

39,19 

71 

S9 

99.34 

71J 

39,18 

78 

S3 

99,19 

73* 

, , 

, , 

S4 

99,16 

73 

, , 

, , 

96 

•  • 

39.13 

76 

86 

99,34 

73 

89,30 

71J 
71} 

97 

, 

29,23 

88 

S^* 

74) 

29,34 

76 

89 

99,36 

76^ 

, , 

80 

99,86 

74 

, , 

,  ^ 

99,34 

73 

, , 

, , 

Clonda  in  the  evening. 

Nof.  1 

99,34 

74 

, , 

, , 

High  easterly  wind ;  clonda. 

99,98 

74 

».16 

77 

Ditto. 

99,39 

76 

39,16 

77J 

Ditto. 

99,34 

73 

9I»,10 

76' 

Ditto. 

•  • 

»;» 

76| 

99>4 

71 

99,ao 

7? 

m 

., 

, , 

»^ 

76 

Rain  in  the  evening. 

IS 

99,87 

70 

•  • 

•  • 

86 

99,33 

68 

,  , 

, , 

87 

99,30 

68 

•  • 

, , 

89 
80 

f& 

69 
70 

•  • 

•• 

Cloody ;  wind  easterly ;  light  nin. 

N.B.] 

PeTfraa 

dHiiei 

mtalent 

fromtli 

le  beginning  of  September  to  end  of  October. 
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M.O€ufferpkr,  Tirloot.h^  T.  Daehwmd^  g>f 

1 

Ther 

in 

Ther,  out 

•g 

Bnrflnieicr.  I 

doora. 

of  doori. 

Wind 

WeadieE. 

& 

OiA.»i. 

4^V.M. 

9IA.M 

4*FM 

Ml. 

Min. 

Dec. 

1 

29,76 

69 

7R.5 

00 

K 

Clear,  bat  foggj  moming. 

S 

,71' 

"^.m 

69 

73 

79 

57 

W. 

Clear,  ditta 

3 

.74: 

m 

67 

71 

78 

m 

B. 

Clear;  tiiickfoa. 

Clear,  botdrisdiiig  rain  in  tiM  DMnung. 

4 

,m 

m 

68 

71 

75 

59 

W. 

6 

j^ 

70 

67 

70 

7'\^ 

57 

W. 

Clear  all  day. 

6 

.73 

68 

73 

f»7 

W. 

Clear. 

7 

,78 

,*i9 

66 

68 

74     1 

m 

W. 

8 

,72 

'Si 

66 

68 

74 

55 

W. 

Fair,  with  light  floating  cloads. 
Light  floating  clonda  all  day. 

9 

J? 

'^ 

66 

69 

75 

6] 

N.  W. 

10 

J7 

^ 

66 

67 

71.5 

01 

N.  W. 

Clondy  all  day. 

11 
19 

,75 

/o 

.ti6 

66 
64 

66 
66 

67,5 
67,5 

55 
53 

£. 
W. 

RainT  morning,  fog ;  bat  clear  evening. 
Thick  fog ;  clear  eYening,with  high  wind 

13 

.73 

./o 

69 

62 

m 

47 

W. 

Clear,  with  moming  fog. 

14 

.75 

/i6 

61 

63 

67 

5;l 

E. 

Fog,  and  clear  day. 

15 

,71 

,fi5 

61 

64 

70 

5:^ 

£. 

Fog,  but  fine  day. 

16 

,7ti 

.'i6 

60 

66 

7'2,rj  .'>5     1 

E. 

Gear. 

17 

m 

70 

63 

65 

7'A^ 

55 

E. 

Clear. 

18 

.78 

,(i7 

62 

65 

70 

52 

W. 

Clear. 

19 

.ti8' 

XA 

61 

63 

m 

50 

W. 

Clear. 

90 

7(; 

.li6 

60 

63 

6B 

47 

W. 

Clear. 

91 

,r3 

p<i5 

59 

69 

m 

v^ 

W. 

Clear. 

99 

j{\ 

1     ,61 

60 

63 

m 

52 

W. 

Clear,  bat  morniqg  fog. 

93 

Xy\ 

.09 

60 

63 

70 

4!J 

w. 

Clear. 

94 

>>IJ 

,IM) 

60 

63 

71 

53 

E. 

Clear. 

95 

.*v 

,>i6 

60 

64 

7% 

49 

W. 

Clear. 

96 

.70 

,t36 

59 

69 

6^i 

45 

W. 

Clear. 

97 

.71] 

/)« 

57 

61 

66 

4K 

W. 

Clear. 

98 

.7'f 

70 

58 

61 

67 

47 

W. 

Clear. 

99 

,77 

,(59 

58 

61 

67,5 

15^ 

W. 

Clear. 

80 

.71> 

79 

57 

60 

65 

4>'^ 

W. 

Clear. 

8] 

,«7 

78 

54 

59 

m   1 

41 

W. 

Clear. 

Jan. 

1 

99,96 

*^'2S 

65 

57 

6>,6 

13 

W. 

Clear;  fine  iWMty. 

9 

,99 

,80 

55 

58 

64 

45 

W. 

Clear ;  firorty. 

3 

87 

l\ 

55 

58 

6ri,5 

50 

w. 

Clear;  light  clovda. 

4 

^ 

'J2 

56 

60 

66,5 

48 

B. 

Rainy  moming,  and  cloody  afternoon. 
Fine,  with  light  cloods. 

5 

,86 

,80  56 

60    I 

71 

49 

E. 

8 

;9i 

.«^'-7 

69 

7'i 

5;i 

E. 

Fog,  and  clear  day. 

7 

,90 

.'7  i\\\ 

63 

71 

53 

E. 

Fog,  and  clear  day,  aad  wnat  wind 

8 

,79 

.71  ^)jj 

61 

71) 

49 

W. 

Clear. 

9 

,81 

7I,tl(> 

61^ 

69 

52 

W. 

Clear. 

10 

85 

^>Tin.5 

70 

54 

E. 

Clear. 

11 

,80 

,W  (;i 

65 

71 

54 

W. 

Clear. 

19 

,66 

,*>0  iji 

65 

73 

53 

W. 

Clear. 

13 

>o 

,tio 

|]| 

65 

73 

55 

E. 

Fine,  with  light  cloads. 

14 

,68 

,iiO 

m 

S 

73 

51 

W. 

Clear,  and  strong  west  wind 

15 

,79 

.7M  fsi» 

62 

C8 

51 

W. 

Rain,  and  cloody. 

16 

,66 

,'iI^CO 

63 

72 

54 

W. 

Clear,  and  strong  wind 
Light  doadsallday. 

17 

>3 

J>J  f>(J 

62 

67 

49 

E. 

18 

73 

.^i  51* 

63 

70 

50 

W. 

Clear. 

19 

78 

.71  6(1 

62 

68 

48 

W. 

Clear. 

90 

,83 

.77  r>9 

61 

<i8 

47 

W. 

Clear. 

91 

,88 

,HU  fjH 

61 

67 

47 

W. 

Clear. 

99 

87 

,7H 

5H 

61 

m 

48 

W. 

Clear. 

93 

86 

.77 

m 

61 

m 

48 

W. 

Clear. 

94 

90 

,80 

m 

61 

m^ 

48 

W. 

Clear,  and  east  wind  in  afternoon. 

95 

90 

,W0 

h7 

62 

70 

63 

E. 

Slight  fog,  and  light  cloudy  afterwMMW 

96 

,90 

„^J 

m 

63 

71 

53 

E. 

Clear,  with  flyiqg  cloads. 

97 

89 

77 

m 

63 

71 

54 

W. 

Clear. 

98 

90 

7H 

m 

64 

71,5 

51^ 

E. 

Clear,  and  N.  wind  in  afternoon.. 

99 

90 

,Mirfii 

64 

73 

55 

E. 

Fog  and  hasyaU  day  juid  wind  afternoon. 

30 

94 

7t»«>^2 

66 

74,5 

.56 

E. 

31 

XI 

,67 

■64 

67,5 

76 

E>» 

&£. 

Clear. 
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ITber 

in 

Ther.  out 

■ 

BaroiMter.  j     <loora. 

of  doori. 

£l 

Wind. 

Weather. 

a 

n 

ii 

911  4J 

A.  M 

p.  M. 

^M. 

P.M. 

Mx. 

Bffin. 

¥^. 

I 

39.fl0 

3C>.7n  nn 

67 

76 

55 

E. 

Hainy  morning,  bat  clear  day. 

2 

jy 

7^  fs:i 

69 

79 

58 

E. 

Clear. 

3 

=»*'^ 

,t^  t»  J 

68 

74 

59 

E. 

Cloady  all  day  and  raio  in  the  night 

4 

,S8 

7rfiJ 

66 

74 

58 

S.W. 

Cloody,  a  rainy  morning,  fair  ailemoon. 
Thick  fog,  and  clear  and  W.  wind  in 

K 

.67 

,fJl  (t3 

66 

73 

58 

E. 

6 

-!? 

.&J  64 

66.5 

71^ 

51 

W. 

Thick  fog,  and  clear  day.     [afternoon 

7 

,6S 

,5f»  C5 

68 

70.5 

53 

W. 

Clear. 

8 

,67 

^9<i^2 

67 

74 

53 

W. 

Clear,  and  strong  wind. 

t 

.66 

,&u 

m 

66 

74 

53 

W. 

Clear ,aBd  afternoon  cloudy  &  one  ihow- 

10 

^ 

^y 

ctu 

67 

73 

56 

W. 

Clear.                                   [er  of  rain. 

11 

.60 

.58 

64 

65 

70 

55 

W. 

Hazy  and  cloady  all  day. 

13 

.efl 

fiO  &4 

68 

75,5 

54 

W. 

Clear  with  strong  wind. 

13 

70 

,60  r>:^ 

69 

77 

52^ 

W. 

Clear  with  violent  W.  wind. 

U 

70 

/il 

5:i 

67 

74^ 

52 

W. 

Clear  with  violent  W.  wind. 

15 

74 

.61 

ea 

66 

72 

61,5 

W. 

Clear. 

16 

.M 

,m 

6^^ 

66 

72^ 

50,5 

w. 

Clear.                           [of  rain  at  night 

J7 

,ti3 

67 

76 

52 

£. 

Haxy  Borningand  clear  day,and  shower 

18 

7« 

,f»e  65 

70 

73 

M,5 

E. 

Strong  wind  and  clear  day. 

10 

,84 

73  ti'-? 

68 

76 

65 

W. 

Pair. 

20 

,82 

7^1  65 

68 

77 

53 

B. 

Clear  morning  and  cloady  day. 

SI 

/« 

.»>*»  6  i 

68 

VJ" 

55 

W. 

Clear  morning  and  cloudy  afternoon  and 

^ 

,7J 

jvi  f;:> 

69 

78 

60 

W. 

Clear.               [wind  inclming  to  Sk  W. 

33 

,6? 

.00  fl; 

71 

80.5 

55 

W. 

Clear. 

$4 

M 

,61 165 

71 

79 

56 

w. 

Clear. 

35 

73 

.6fi 

6f| 

70 

79 

56 

w. 

Clear. 

96 

71 

,m 

67 

73 

81 

58 

w. 

Clear,  and  strong  wind. 

S7 

48 

,60 

67 

72 

81 

54 

w. 

Clear,  and  strong  wind. 

» 

/3 

l6v 

&i,5 

72 

80^ 

57 

w. 

Clear. 

2. — Indian  Arts  and  Manufactures. 

Glnztd  Pottery. 
In  an  essay,  published  in  the  TVoiuac/toftf  ^f  the  Society  qf^rti,  by  Mr.  A.  Aikin, 
ocaur  the  following  speculations  on  the  origin  of  the  art  of  glazing  earthen-ware, 
which  he  traces  to  China,  and  allows  no  higher  a  period  of  antiquity  than  the  thirteenth 
century.  That  the  art  however  was  known  in  early  ages  to  the  Egyptians  is  proved 
by  the  ireqaentdiscoveryofporoeiaiD  figures,  enamelled  or  glazed  in  various  colors, 
and  it  seems  curious  that  this  circumstance  should  not  have  been  noticed  by  the  au< 
thor.  Glazed  tiles  were  certainly  much  used  in  ornamenting  tombs  and  mosques  by 
the  Mohammedan  conquerors  of  India,  as  most  of  our  readers  have  bad  oppor- 
tunities of  seeing,  in  the  Upper  Provinces,  and  it  would  be  worth  while,  in  illustration 
ef  Mr.  Aikin's  remarks,  to  ascertain  the  age  of  the  most  conspicuous  dargiJit  of 


*'  The  ancient  Greeks  appear  to  have  been  wholly  unacquainted  with  the  art  of 
eoreriag  earthen-ware  with  a  vitreous  glaze  ;  at  least  neither  Pliny  nor  other  authors 
■ay  sny  thing  on  the  subject,  nor  am  I  aware  that  any  specimens  of  glazed  ancient 
Greek  or  Kooaan  pottery  exist  For  heating  water  and  other  liquids  in,  metaliie 
wstis  were  generally  employed :  and  for  cold  liquids,  the  natural  porousness  of 
the  ware  was  oorrecied  by  a  vamiah  of  wax  or  resin,  which  may  be  seen  on  all  tho 
po-c«lled  Elniscaa  vases. 
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"  Vitreotis  glazes,  whether  employed  simply  for  closiog  the  pores  of  baked  day, 
and  thus  rendering  it  impermeable  to  water,  or  with  the  farther  intention  of  con- 
cealing the  coarseness  and  bad  colour  of  the  body  by  a  covering  of  enamel,  appear 
to  have  originated  in  China ;  for  the  earliest  European  travellers  in  that  country 
make  mention  of  temples  covered  and  encrusted  by  varnished  tiles  of  various 
colours. 

"  The  invasion  and  conquest  of  China  by  Zenohts  Khan,  in  1312,  was  probably 
the  event  that  made  known  to  the  rest  of  Asia  and  to  Europe  the  art  of  glasing 
earthen-ware.  The  empire  of  Zenohis  extended  from  China  across  the  Steppes  or 
pastoral  regions  of  Asia  to  the  Caucasus,  between  the  Black  Sea  and  the  Caspian, 
and  his  son  Octai  pushed  through  Russia  into  Poland  and  the  confines  of  Ger- 
many. They  likewise,  in  their  victorious  progress,  held  hostile  or  friendly  inter- 
course with  many  of  the  Mohammedan  sovereigns  who  possessed  the  countries  to 
the  south  and  west  of  them  ;  and  the  whole  Mohammedan  world,  though  broken 
into  independent,  and  frequently  conflicting  states,  was  nevertheless  pressed  into 
close  union  by  the  crusades,  which  had  hardly  yet  subsided,  and  by  the  now  imminent 
danger  of  Tartar  conquest.  The  Moslems  were  also  at  this  time  not  only  a  war- 
like but  an  active,  ingenious,  splendid,  andinquisitive  people,  possessing  alanguage, 
the  Arabic,  in  a  great  measure  common  to  all  who  professed  the  /aith  of  Moham- 
med. The  similarity  of  their  architecture,  in  the  wide  extent  of  country  from  the 
Ganges  to  Gibraltar,  shews  not  only  a  coincidence  of  feeling  but  a  community  of 
intercourse.  It  appears  therefore  to  me  by  no  means  improbable,  that  an  inventicm, 
which  was  largely  and  generally  applied  to  decorative  purposes  in  Mohammedan 
architecture,  should  have  travelled  in  a  few  years  from  the  confines  of  China  to 
Spain. 

*'  The  palace  of  the  Moorish  kings  at  Granada,  called  .^/Aom^ra,  was  built  in  1280, 
and  many  of  the  rooms  are  represented  as  ornamented  by  lacquered  tiles.  The 
tomb  of  Sultan  Mahommed  Khoda-Bbndeh,  at  StdtAmeh^  in  Persia,  was  also 
built  in  the  thirteenth  century :  and  of  this  the  cupola  and  minarets  are  still  in 
many  parts  covered  with  a  green  lacquered  tile,  and  the  great  architrave  is  formed 
of  a  dark-blue  one. 

*'  In  1475  was  built  the  painted  ma^id  in  the  now  ruined  city  of  QmoTy  in  India : 
it  derived  its  name  from  the  profusion  of  glazed  tiles  with  which  it  was  i 
ed  ;  specimens  of  which  are  preserved  in  the  East-India  Mnsemn. 

'*  The  mother  of  Shah  Abbas,  about  1550,  built  a  caravanserai  at  Jl«yar,  i 
IrfahAut  the  front  gate  of  which  is  inlaid  with  green  tiles :  and  at  present  the  domes 
of  the  mosques  of  that  city  are  covered  with  g^reen  and  blue  tiles. 

"  Marco  Polo,  the  Venetian,  visited  in  1270  the  Court  of  Kitblai  Khan,  the 
grandson  of  Zenohis,  and  remained  in  the  employ  of  that  sovereign  for  several 
years  ;  at  the  same  time,  merchants  from  many  of  the  commercial  cities  of  Italy 
were  travelling  for  the  purpose  of  trade,  in  most  of  the  countries  between  Syria  and 
India.  By  some  of  these  the  art  of  covering  baked  earthen-ware  with  an  opaque 
ritreous  glaze  might  be  imported  into  Italy;  and  Florence  and  ita  territory  soon 
became  celebrated  for  the  fine  works  executed  on  plates  of  this  ware,  which  met 
with  a  ready  sale  throughout  Europe.  The  name  given  in  Prance  to  these  works 
was/atence,  supposed  to  have  been  derived  from  Faefusa^  a  village  near  Florence,  or 
perhaps  the  word  is  a  mere  corruption  of  Firenze,  the  Italian  name  of  that  city, 
TiAABOBCHi  mentions  one  «  Luca  dblla  Robbia,  a  Florentine,  bom  in  1388, 


Digiti 


ized  by  Google 


1 8SS .]  Miscellaneous.  2 1 1 

who  appetrt  to  lure  been  the  first  who  made  figures  of  tern  cotta  and  covered 
them  with  a  Tarnish,  to  preserve  them  from  the  injuries  of  time  and  weather.  He 
also  adorned  flat  surfiM^s  of  terra  cotta  with  various  colours,  and  painted  figures 
on  them,  by  which  he  rendered  himself  so  famous  that  he  received  orders  for  them 
from  all  parts  of  Europe." 

However  early  the  introduction  of  the  art  of  glazing  tiles  in  India  may  have 
been,  it  is  certain  that  as  regards  vessels  for  holding  liquors,  it  was  little  used,  or  at 
least  that  it  has  since  become  obsolete.  Enamelling  with  various  glazes  on  metal 
is  still  practised  with  great  success  up  the  country,  but  to  common  cheap  pottery 
this  branch  of  the  art  would  be  inapplicable.  We  have  seen  in  Dr.  Wise's  De- 
scription of  the  Hooghly  Ice  Manufacture  (vol.  ii.  page  80),  that  the  cheap  earthen 
dishes  are  only  rendered  impervious  to  water  by  smearing  their  interior  with  grease, 
or  wax,  as  was  customary  in  Spain  and  Italy,  in  olden  times,  and  is  even  so  in  the  pre- 
sent  day.  The  clay  of  which  the  common  earthen-ware  is  made  in  Bengal  is  of  so 
fusible  a  nature  that  it  would  not  stand  the  heat  necessary  for  the  application  of 
what  is  called  stone -glaze,  made  by  the  vapours  of  salt  at  an  intense  heat,  and 
metallic  glazes  are  too  expensive  for  so  cheap  a  commodity ;  still  there  are  many 
cases  in  which  it  is  most  desirable  to  teach  the  native  potters  how  to  perform  this 
useful  process,  and  we  therefore  extract  Mr.  Aikin's  short  account  of  the  various 
methods  of  glazing  now  in  use  in  England.  The  Khari-matti  or  porcelain  clay  of 
the  Rajmahl  and  Fmdya  hills  has  been  applied  to  the  roanufscture  of  stone-ware 
bottles  for  soda-water,  by  Dr.  J.  Jeflft-eys,  at  Farakh^bAd,  with  perfect  success ;  and 
this,  being  infusible,  is  capable  of  receiving  the  salt  glaze,  as  described  below,  of 
the  Vauxhall  manufacture. 

"  I  shall  now  proceed  to  fprt  a  brief  account  of  the  manufacture  of  the  common 
red  pottery  ware  as  practised  in  the  neighbourhood  of  London,  and  in  various 
other  parts  of  the  kingdom;  for  the  principal  particulars  of  which,  as  well  as  for 
the  specimens  in  illustration  of  it,  I  am  indebted  to  Mr.  Jones,  of  Lambeth.  The 
■wterial  is  a  yeUowish  brown  clay,  from  Deptford,  there  being  no  other  near 
London  on  which  the  glaze  will  spread  with  the  equality  that  is  required.  In  ge- 
neral the  day  is  used  without  any  addition ;  but  such  parcels  as  are  too  fit  or 
tenacious  are  brought  to  a  proper  state  by  mixture  with  loam.  The  clay  is  watered 
and  turned,  but  not  being  an  alluvial  clay,  contains  no  stones,  and  therefore,  does 
not  require  to  be  washed  over.  It  is  finally  passed  through  the  pug-mill  in  order 
to  temper  it  The  required  form  of  a  pot  or  pan,  or  any  other  article,  is  given  to 
it  on  the  wheel,  and  the  ware  is  dried  under  cover  tiU  it  has  acquired  a  consider- 
able solidity.  The  glaze  is  then  put  on  in  the  state  of  cream,  by  means  of  a  brush', 
care  being  taken  to  cover  the  whole  suHace  as  evenly  as  possible  :  for  small  articles 
such  as  pipkins,  that  are  glazed  only  internally,  a  little  of  the  cream  is  poured  in 
and  then  poured  out  again,  a  sufficient  quantity  of  the  glaze  adhering  to  the  sur- 
fiwe  of  the  ware. 

**  The  materialsof  the  glaze  are  galena,  commonly  called  potter's  lead-ore,  ground 
to  an  impalpable  powder,  and  then  mixed  with  day  diffused  in  watei ,  technically 
called  slip.  This  glaze  is  transparent,  and  of  a  pale  ydlow  colour,  and  consequent- 
ly shews  through  it  the  colour  of  the  ware ;  if  a  black  opaque  glaze  u  required,  one 
part  of  common  manganese  is  added  to  nine  parts  of  galena.  After  the  glaze  is 
laid  on,  the  ware  is  again  dried,  and  is  then  piled  in  the  kiln  in  order  to  be  burnt  or 
fifed.    F6r  the  first  twenty-four  hours  a  very  low  heat  is  applied,  in  order  to  drive 
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•n  the  moisture  out  of  the  ware ;  it  is  then  exposed  for  twenty-fiMir  bo«TS  aiore  to 
A  heat  as  high  as  it  can  hear  without  fusion,  which  has  the  effect  of  hakiag  IIm 
cUiy,  of  driving  off  the  sulphur  from  the  lead-ore,  and  of  causing  the  oxide  of  lead 
to  form  a  firit  or  imperfect  glass  with  the  clay,  the  other  ingredient  of  the  glace. 
The  fire  is  now  fed  with  bavin-wood  instead  of  coal,  by  which  the  heat  istncruMd, 
the  furnace  is  filled  with  flame,  and  the  frit  being  converted  into  a  perfect  glass, 
flows  uniformly  over  the  surface  of  the  ware.  The  fire  is  then  allowed  to  go  out, 
and  when  the  furnace  has  become  cool,  the  contents  are  removed.  If  the  air  has 
been  still  during  the  burning,  and  due  care  has  been  observed,  the  articles  in  every 
pwt  of  the  kiln  will  be  properly  baked;  but  a  high  wind  always  renders  the  heat 
very  unequal,  so  that  the  ware  in  the  windward  part  of  the  kiln  will  not  be  baked 
enough,  while  that  in  the  leeward  part  will  he  over-burnt  and  rdn  to  a  slag. 

**  All  articles  of  earthen-ware  which  after  being  baked  are  opaque,  are  more  or  leas 
porous ;  and  if  a  heat  somewhat  approaching  to  their  point  of  fusion,  so  as  to  ren- 
der them  slightly  translucent,  cannot  safely  be  applied,  it  is  evident  that  such  ware 
is  not  very  proper  for  vessels  employed  in  cookery,  and  for  several  other  purposes, 
from  the  difficulty  of  keeping  them  clean,  and  from  their  liability  to  cradi  when  set 
on  the  fire  in  a  damp  state.  In  England,  we  endeavour  to  obviate  this  imperfcctioB 
by  means  of  a  thick  vitreous  glaze;  but  as  the  ware  itself  is  very  fhsiUe,  the  gisae 
must  be  still  more  so ;  and  as  oxide  of  lead  forms  the  cheapest  and  most  fosibie 
glaze,  this  accordingly  is  the  material  universally  employed  by  us.  But  there  is  a 
very  serious  objection  to  the  use  of  this  glaze,  namely,  that  it  is  soluble  in  vinegar, 
in  ^e  juice  of  most  fruits,  especially  when  hot,  and  also  in  boiling  fiit ;  the  coBse> 
quence  of  which  is,  that  the  food  of  the  lower  classes,  by  whom  atone  cooking 
vessels  of  glazed  red-ware  are  employed,  is  often  contaminated  with  lead,  so  as  seri- 
ously to  impair  their  health  by  occasioning  colics,  and  the  other  usual  effects  of  Ies4 
poison.  Possibly  borax,  which  b  now  a  dieap  artide  and  is  very  fusible,  might  be 
made  to  supersede  the  use  of  lead ;  if  not,  the  only  way  of  avoiding  this  very  aeri- 
ous  hazard  to  health,  will  be  the  use  of  more  refractory  day,  which,  ooaaeqoeBtly, 
would  allow  the  employment  of  a  less  fusible  gUoe  free  from  lead.  This  has  been 
done  by  Mr.  Meigh,  a  potter  in  Staffordshire,  to  whom  the  Society  awarded  a  me- 
dal for  his  invention ;  the  ware  produced  by  him  is  fiir  superior  to  that  in  coimBOB 
use,  and  well  deserves  the  encouragement  of  the  public.  A  species  of  ware,  some- 
iphat  superior  to  our  common  red -ware,  is  made  at  Lambeth,  of  Maidalone  day, 
being  of  a  paler  colour  and  a  more  compact  texture  than  the  latter,  but  doea  not 
take  a  uniform  covering  by  the  common  glaze  fbr  red-ware ;  it  is  therefore  Aiefl j 
used  for  purposes  which  admit  its  employment  in  an  unglazed  state,  or  in  aitumtiona 
where  the  imperfection  of  the  glaze  is  not  perceived,  as  in  ornamented  chimney-pots, 
gas-consumers,  &c 

**  A  more  perfect,  and  indeed  very  excdlent  spedes  of  earthen-ware,  is  that  called 
atone-ware,  originally  introduced  from  Holland,  and  now  made  in  several  parts  of 
the  kingdom,  and  especially  at  Lambeth.  To  one  of  the  principal  mano^Mrturers  of 
this  ware,  Mr.  Wisker,  I  am  indebted  for  the  following  particulars : 

"  The  materials  are,  pipe-day  from  Dorsetshire  and  Devonshire,  calcined  and 
ground  flint  from  Staffordshire,  and  sand  from  Woolwich  and  Chariton. 

"  The  day  is  pulverised  and  sifted  dry,  andjs  dther  used  alone,  when  an  article  of 
great  compactness  is  required,  as  soda-water  bottles,  or  is  mixed  with  sand  to 
diminiah  its  contraction  in  the  fire.  For  retorts  sad  other  large  veasds,  instead  of 
sand,  the  refuse  stone- ware,  ground  to  a  fine  powder,  is  used.    For  the  finer  arti- 
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dktMf  toch  as  fig:ared  Jugs,  ground  flint  is  employed  in  place  of  sand.  The  coqi- 
positkm  is  bronght  by  the  addition  of  water,  to  the  state  of  mortar,  and  is  then 
tempered  in  the  png-mill.  All  round  articles  are  made  on  the  horizontal  wheel ; 
and  those  of  great  size,  i .  e.  of  a  greater  capacity  than  two  gallons,  are  at  first  of 
extraordinary  thickness  below  to  support  the  upper  part ;  when  they  come  off  the 
wheel  they  are  dried,  and  then  put  on  the  wheel  again,  and  shared  down  to  a  pro- 
per thidLness.  For  oral,  and  other  figures  not  circular,  as  pans  for  salting  hams 
im,  the  day  is  formed  in  a  mould  to  the  required  shape.  The  drying,  especially  of 
hofe  artides,  must  be  rery  carefully  performed ;  and  as,  firom  custom,  the  tops  or 
bottoms  of  Jars  and  rarious  other  ressels  made  of  this  ware,  are  required  to  be  of 
a  deeper  brown  than  the  natural  colour  of  the  materials,  they  are  dipped  in  a  mix- 
ture of  red-ochre  and  day  slip.  When  perfectly  dry  they  are  piled  in  the  furnace, 
bits  of  weO-sanded  day  being  put  between  each  piece  to  prerent  them  from  adher- 
tag,  A  slow  fire  is  kept  up  for  twdre  to  twenty-four  hours,  according  to  the 
thickneas  of  the  ware,  capable  of  bringing  it  just  to  a  low  red  heat.  The  fire  is 
then  to  be  raised  till  the  flame  and  the  ware  are  of  the  same  colour,  and  is  so  to 
be  continued  for  several  hours.  At  this  time  the  glaze  is  added,  which  is  done 
bf  pouring  down  the  holes  in  the  top  of  the  kiln,  twenty  or  thirty  in  number, 
ladletfiil  of  common  salt.  This,  being  rolatilized  by  the  intense  heat  of  the  inte- 
rior, attaches  itself  to  the  outer  surface  of  the  ware :  here  it  is  decomposed,  the 
■inriatic  add  flying  off,  and  the  soda  remaining  behind  in  union  with  the  earth, 
with  which  it  forms  a  very  thin,  but,  on  the  whole,  a  perfect  glaze ;  at  least  quite 
sofldcnt,  with  the  compactness  of  the  ware,  to  render  it  completely  proof  against 
the  percolation,  not  only  of  water,  but  of  the  strongest  acids.  So  perfect,  indeed, 
is  the  texture  of  the  best  ware  now  made,  that  it  has  of  late  been  very  largdy  used 
in  the  oonstmction  of  distillatory  yessek  for  manufacturing  chemists,  instead  of 
green  ^asa,  as  being  more  durable  and  also  cheaper.  Pickling  jars,  and  many 
other  vessels  in  which  add  substances  for  food  or  condiment  are  kept,  as  also 
those  earthen  ressels  in  which  g^reat  strength  is  required,  are  best  made  of  stone- 
ware.  Vanxhall  is  the  chief  seat  of  this  manufacture.  There  are  now  about 
eight  houses  engaged  in  this  fabric,  most  of  which  are  very  activdy  employed,  as 
the  use  of  it  is  considerably  on  the  increase." 

In  the  porcelain  of  China,  so  justly  odebrated  for  its  beauty  and  excellence,  the 
gh»e  is  produced  by  a  wash  of  day  of  a  kind  more  fiisible  than  that  of  the  body 
of  the  ware. 

Three  materials  are  known  to  be  employed  in  this  manu&cture.  I .  PHuniM,  which 
is  quarried  from  certain  rodLs  and  contains  shining  partides  :  (mica  ?)  the  lumps  of 
^is  dsj  are  broken  up  and  gronnd  in  iron  mortars,  then  lixiviated,  and  the  creamy 
matter  only  used.  Mr.  Aikiu  supposes  it  to  be  a  compact  fdspar ;  perhaps  it  may 
be  m  decomposing  granite,  firom  which  the  fobpar  is  thus  coarsely  separated.  2. 
WmHm,  true  porcelain  day,  or  decomposed  felspar  found  in  lumps  in  Uie  defts  of 
moontains,  covered  with  a  reddish  earth  (just  m  it  occurs  in  India).  It  is  prepared 
for  use  Uke  ihtpetwMe.  3.  AeeM  which  has  a  soapy  fed,  and  is  either  stmtite 
soapstone,  or  sgslmatolite.  It  is  also  prepared  in  the  same  way,  but  b  whiter,  mora 
trsnsparent,  and  is  nsed  only  for  the  more  expensive  wares. 

For  the  finest  porceUin,  fonr  parts  of  AoseJM  are  added  to  one  of  pehmi$t.  Some* 
times  the  body  is  mads  of  Mwlmf  dipped  when  dry  into  the  cream  of  ioMoki,  which 
gives  a  white  coat.  Motiekd  is  also  laid  on  widi  a  pencil  on  the  parts  intended  lo 
here  an  ivory-white  ooloar. 
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*'  The  white  semi-transparent  glaze  is  thus  prepared.  The  whitest  jm/mi/m  with 
green  spots  is  pulverized  and  washed  orer  ;  to  100  parts  of  the  cream  thus  obtained 
is  added  one  part  of  che-kao  (burnt  alum)  preriously  pulF^zed.  A  caustic  ley  is 
also  prepared  into  which  che-kao  is  stirred,  and  the  cream  thus  produced  is  collect- 
ed. The  two  creams  are  mixed  together  in  the  proportion  of  ten  measures  of  the 
former  to  one  of  the  latter,  and  this  composition,  washed  over  the  dry  unbaked 
ware,  gives  it  its  whiteness  and  lustre.  A  brown  glaze  is  made  of  common  yellow 
clay  added  to  the  above.  The  Chinese  porcelain  is  never  brought  to  the  state  of 
biscuit,  by  a  prior  baking,  before  it  is  glazed. 

"  The  flux  used  with  colours  laid  on  the  glaze  is  made  of  one  part  cakined 
quartz  and  two  parts  ceruse.  Red  is  given  by  peroxide  of  iron,  and  a  finer  red 
by  copper,  but  the  process  is  not  known.  The  enamel  colours  are  brought  to  a 
proper  consistence  by  a  solution  of  glue,  except  those  containing  ceruse,  which  caa 
only  be  tempered  with  water*." 

Z,— Phenomenon  qf  the  Japaneee  Mirror, 

The  Philosophical  Magazine  of  Dec.  1832  contains  Sir  D.  Brewster's  explana- 
tion of  the  magical  effect  of  the  mirror,  of  which  a  notice  was  published  by  mysdlf 
in  vol.  I.  p.  242. 

Sir  David  had  only  received  a  written  description  from  Mr.  G.  Swinton,  and 
therefore  it  was  hardly  fair  to  expect  him  to  gi^e  a  categorical  reply  to  that  gen- 
tleman's question,  "  how  are  these  strange  effects  produced  ?"  Afl«r  alluding 
however  to  Mr.  Swinton's  conjecture  that  the  phenomena  may  originate  in  a  differ- 
ence of  density  in  different  parts  of  the  metal,  occasioned  by  the  stamping  of  the 
figures  on  the  back,  which,  if  metals  were  absolutely  opaque,  and  if  the  lighte  they 
reflect  never  entered  their  substance,  would,  he  says,  be  the  only  possible  way  in 
which  the  sUmped  figures  could  be  reflected,— the  learned  Doctor  proceeds  to  offer 
his  own  theory. 

"  I  believe,  however,  on  the  authority  of  the  phenomena  of  elliptical  polarizatioa, 
that  in  silver  nearly  one-half  of  the  reflected  light  has  entered  the  metal,  and  in 
other  meuls  a  less  portion.  So  that  we  may  consider  the  surface  of  every  metal 
as  transparent  to  a  cerUin  depth,  a  fact  which  U  also  proved  by  the  transparency 
of  gold  and  silver  leaf.  Now  this  thin  film  having  iU  parts  of  variable  density,  in 
consequence  of  the  stamping  of  the  figure,  might  reproduce  the  figure  by  reflection. 
It  U  weU  known  that  sUver  polithed  4y  hommermg  acU  differenUy  upon  light  from 
silver  that  has  received  a  jpecnter  potith;  and  I  have  elsewheref  expressed  the 
opinion  that  a  parabolic  reflector  of  silvered  copper,  polished  by  hammering,  will 
from  the  difference  of  density  of  different  parts  of  the  reflecUng  film,  produce  at 
ihe  distance  of  many  miles  a  perceptible  scattering  of  the  reflected  rays,  similar 
to  what  takes  place  in  a  transparent  fluid  or  solid,  or  gaseous  medium.  I  an 
satisfied,  however,  that  at  the  distance  of  a  few  inches  from  the  Chinese  mirror* 
this  evanescent  effect  wUl  be  altogether  imperceptible,  and  that  we  must  seek  kt 
another  cause  of  the  phenomenon  under  consideration. 

"  Some  years  ago  I  had  occasion  to  observe  the  light  of  the  sun  reflected  upon  paper 
from  a  new  and  highly  polished  gilt  button,  and  I  made  a  drawing  at  the  time  of  tbt 
figure,  which  appeared  in  the  spectrum.  It  consisted  of  radiations  ezacUy  like  the 
spokes  of  a  carriage  wheel,the  radiations  being  eixtetn  in  number,  and  a  little  con- 
fused in  the  centre  opposite  the  eye  of  the  button.  On  the  back  of  this  button  aeversl 
words  were  deeply  stamped,  but  these  words  did  not  appear  in  the  reflected  image. 

♦  Trans.  Soc.  Arts  and  Repository  of  Inventions.  f  B*-  Trans,  toL  xL  p.  V. 
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I  hsre  rinoe  enmined  aereril  Farieties  of  soch  bnttonR,  and  I  find  tbmt  they  almost 
all  give  either  radiations  or  great  numbers  of  narrow  conctintric  rings,  (and  some* 
times  both,)  wiiose  centre  is  the  centre  of  the  button,  and  the  smallest  one  of  which 
is  always  like  a  dimple  in  the  centre. 

'<  Upon  examining  the  surface  of  these  buttons  in  the  sun's  light,  and  at  the  edge 
of  a  shadow*,  I  have  invariably  been  able  to  see  the  same  rings  excavated  in  the 
pdtsbed  face  that  appeared  in  the  luminous  image,  which  it  reflected.  They  obvi- 
oosly  arise  from  the  button  being  finished  in  a  turning  lathe,  and  the  rings  are 
prodnced  by  the  action  of  the  polishing  powder,  or  probably  in  some  cases  they 
mny  be  the  grooves  of  the  turning  tool,  which  have  not  been  obliterated  by  the 
subsequent  pTocessesf. 

**  These  facts  will,  I  presume,  furnish  us  with  the  secret  of  the  Chinese  mirror. 
Like  all  other  conjurors,  the  artist  has  contrived  to  make  the  observer  deceive  him- 
self. 1*be  sumped  figures  on  the  back  are  used  for  this  purpose.  The  spectrum  in 
the  laminons  area  U  not  an  image  (if  the  Jiguree  on  the  back.  The  figures  are  a 
copy  of  the  picture  which  the  artist  hat  drawn  on  the  face  qf  the  mirror,  and  so 
concealed  by  polishing  that  it  is  invisible  in  ordinary  lights,  and  can  be  brought  out 
only  in  the  sun*s  rays. 

'*  Let  it  be  required,  for  example,  to  produce  the  dragon  described  by  Mr.  Swinton 
as  exhibited  on  one  of  these  Chinese  mirrors.  When  the  surface  of  the  mirror  is 
ready  for  polishing,  the  figure  of  the  dragon  may  be  delineated  upon,  it  in  extremely 
shallow  lines,  or  it  may  be  eaten  out  by  an  acid  much  diluted,  so  as  to  remove  the 
smallest  possible  portion  of  the  metal. 

*'  The  surface  must  then  be  highly  polished,  not  upon  pitch,  like  glass  and  specula, 
because  this  would  polish  away  the  figure,  but  upon  cloth,  in  the  way  that  lenses 
are  sometiroe^t  polished.  In  this  way  the  sunk  part  of  the  hollow  lines  will  be  as 
highlv  polished  as  the  rest,  and  the  figure  will  only  be  visible  in  very  strong  lights, 
by  reflecting  the  sun's  rays  from  the  metallic  surface.  When  the  space  occupied  by 
tbe  figure  is  covered  by  lines  or  by  etching,  the  figure  will  appear  m  ehade  on  the 
wally  and  vice  versA."  * 

la  spite  of  the  overwhelming  authority  opposed  to  me,  I  feel  reluctant  to  give  up 
the  theory  I  ventured  to  advance,  in  explanation  of  the  anomaly  in  question,  and  I 
am  emboldened  to  maintain  it  by  the  simple  fact,  that  Sir  David  had  not  yet  seen  the 
mirror :  indeed  in  this  respect  we  stand  an  equal  ground ; — the  mirror  was  gone  from 
Calcatta  before  I  had  attempted  to  solve  its  nature  :  it  had  not  arrived  when  Dr. 
Brewster  offered  his  ingenious  theory.  The  best  arguments  which  I  can  advance  in 
Caror  of  my  own  are — 1,  that  the  mirror  underwent  several  rude  processes  of  polish- 
ing ID  Calcutta,  so  much  so,  that  most  of  its  tihered  sutfaee  was  worn  off,  and  yet 
its  reflective  faculties  were  unimpaired.  2,  no  signs  of  engraving  were  observed  on 
the  anrface,  under  the  strongest  horizontally  reflected  light,  which  ought  to  have 
shewTi  its  presence  as  explained,  by  Sir  David. 

Dr.  Brewster's  theory  cannot   fail  however  to  win  converts :  it  would  be  pre- 
sumption in  me  to  go  farther  in  opposing  it,  than  to  request  a  suspension  of  judg- 
mesi  mitil  the  mirror  shall  have  arrived  in  England ;  meanwhile  its  magical  powers 
moat  coatinne,  as  he  says,  **  to  perplex  the  philosophers  of  our  eastern  metropolis !" 
*  "  By  tills  method  the  figure  in  tbe  Chinese  mirror  eould  be  rendered  visible  hemtath 

-I-  **  In  polished  tteel  bnttons  the  reflected  light  is  crowded  with  lines  mnoing  at  right 
sngiea,  indicating  the  cross  strokes  by  which  they  have  been  ground  and  polished." 
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h—OrifiM  tmd  Cla89ificaiion  tffthe  MUitary  Tribes  of  N^.  ByB.lL 

Hodgson,  S$q.  .  ^ 

CIUmI  at  the  M«Mi]«  of  Ui0  9lh  January,  ias.3  H'^ 

Tm  great  aboriginal  stock  of  the  inhabitants  of  these  moontains, 
east  of  the  river  Kdli,  or  in  N^mI,  is  Mongol.  The  fact  is  inscribed, 
in  characters  so  plain,  upon  their  faces,  forms,  and  languages,  that  we 
may  well  dispense  with  the  superflaous  and  vain  attempt  to  trace  it 
bistoricaUy  in  the  meagre  chronicles  of  barbarians. 

But  from  the  12th  century  downwards,  the  tide  of  Mussulman  con- 
quest aad  bigotry  continued  to  sweep  multitudes  of  the  Brahmans  of 
the  i^ns  from  HuMstm  into  the  proximate  hills,  which  now  com« 
pose  the  western  territories  of  the  kingdom  of  N4pdl,  There  the 
Brakmmu  soon  located  themselves.  They  found  the  natives  i]literate« 
aad  without  faith,  but  fierce  and  proud. 

Tlieir  object  was  to  make  them  converts  to  Hindiiism,  and  so  to 
confirm  the  fleeting  influence  derived  from  their  learning  and  politeness. 
Hiey  saw  that  the  barbarians  had  vacant  minds,  ready  to  receive  their 
doctrines,  but  spirits  not  apt  to  stoop  to  deg^radation  ;  and  they  acted 
ttocordingly .  To  the  earliest  and  most  distinguished  of  their  converts  they 
eommunicated,  in  defiance  of  the  creed  they  taught,  the  lofty  rank  and 
honors  of  the  Kshatriya  order.  But  the  Brahmans  had  sensual  passions 
to  gratify,  as  well  as  ambition.  They  found  the  native  females— even 
the  most  distinguished— nothing  loath ;  but  still  of  a  temper,  like  that 
of  the  males,  prompt  to  repel  indignities.  These  females  would,  in- 
deed, welcome  the  polished  Brahmans  to  their  embraces  :  bat  their 
oftpring  must  not  be  stigmatised  as  the  infamous  progeny  of  a 
i  and  a  Jfl^Mo— must,  on  the  contrary,  be  raised  to  eminence 
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in  the  new  order  of  things  introduced  by  their  fathers.  To  this  pro- 
geny also,  then,  the  Brahmani,  in  still  greater  defiance  of  their  creed, 
communicated  the  rank  of  the  second  order  of  Umddiim ;  and  from 
these  two  roots,  mainly,  ^rung  the  now  numerous,  predominant,  and 
extensively  ramified,  tribe  of  the  iirAa#— originally  the  name  of  a 
small  dan  of  creedless  barbarians*  now  the  proud  title  of  the  J&Ao- 
triya,  or  military  order  of  the  kingdom  of  N^pdl.  The  ofispring  of 
original  KhdM  females  and  oiBrahmtuu,  with  the  honors  and  tmk  of  the 
second  order  of  Hinddism,  got  the  patronymic  titles  of  the  first  order; 
and  hence  the  key  to  the  anomalous  nomenclature  of  so  many  stirpes 
of  the  military  tribes  of  N^pdl  is  to  be  sought  in  the  nomenclature  of 
the  sacred  order.  It  may  be  added,  as  remarkably  illustrative  of  the 
lofty  spirit  of  the  Parbattiahs,  that,  in  spite  of  the  yearly  increasing 
sway  of  Hinddism  in  N^pdl,  and  of  the  various  attempts  of  the  jBroi- 
mams  in  high  office,  to  procure  the  abolition  of  a  custom  so  radically 
opposed  to  the  creed  both  parties  now  profess,  the  Khds  still  insist 
that  the  fruit  of  conmierce  (marriage  is  out  of  the  question)  between 
their  females  and  males  of  the  sacred  order  shall  be  ranked  as  iUf- 
triyas,  wear  the  thread,  and  assume  the  patronymic  title. 

The  original  Khds,  thus  favored  by  it,  became  soon  and  eatir^  de- 
voted to  the  Braknamcal  system*.  The  progress  of  I$ldm  bebw  duly 
poured  fresh  refugees  among  them. 

.  They  availed  themselves  of  the  superior  knowledge  of  the  strangers 
to  subdue  the  neighbouring  tribes  of  aborigines,  were  suooesefiil  beyond 
their  hopes,  and,  in  such  a  career  continued  for  ages,  gradually  meiged 
the  greater  part  of  their  own  habits,  ideas*  and  language  (bnt  not  p^* 
wognomy)  in  those  of  the  Hmdds. 

The  Hkds  language  became  a  corrupt  dialect  of  HimiC,  retaining  not 
many  palpable  traces  (except  to  curious  eyes)  of  primitive  barbarissi. 

The  ElUkariahs  are  the  descendants  more  or  less  pure  of  Bqffdi$ 
and  other  KekatrtyMS  of  the  plains,  who  sought  refuge  in  these  moan- 
tuns  from  the  Motlem,  or,  merely  military  service  as  advoituicfs. 
With  fewer  aims  of  policy  and  readier  means  in  their  bright  swords  d 
requitmg  the  protectimi  afforded  them  than  had  the  Brmkimuu,  they 

*  That  is,  they  agreed  to  put  away  their  old  gods,  and  to  take  the  new ;  to  hare 
£raMmmu  for  GitrUt  ;  and  not  to  kill  the  cow  :  for  the  rest,  they  made  and  ftiU 
make  sufficiently  lighUy  of  the  ceremonial  law  in  whatever  respects  food  and  sein- 
al  grattication.  Their  actiTe  habits  and  Figonras  character  eoold  not  bfook  the 
restraints  of  the  ritual  law  ^  and  they  had  the  azample  of  Kciatioas  B^*mkmm»  ^ 
waicnmt  theirnegkctof  it.  The  km  prejudices  of.the  Kk4m  are  uidil  (sther 
than  otherwise,  inasmuch  as  they  £i?onr  sobriety  and  I'lffnfiBf— 
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Imd  less  motiye  to  mix  tiieir  proad  blood  with  that  of  6ie  vfle  abon-< 
-gtnes  tiian  ^e  Brahmaiu  Mt  the  impulse  of,  and  they  did  mix  it  lets. 
Hence,  to  Hub  hoor,  they  claim  a  rague  superiority  over  the  Kha$» 
Bfltwlthstsnding  that  the  pressnre  of  the  great  tide  of  events  aroond 
tiiem  has,  long  since,  confounded  the  two  races  in  all  essentials.  Those 
among  tiie  Kshatnyas  of  the  plains,  who  were  more  lax,  and  allied 
tiiemselves  with  the  KKas  females  in  concubinage,  were  permitted  to 
give  to  their  children,  so  begotten,  the  patronymic  tide  only,  not  die 
tank.  But  their  children  again,  if  they  married  for  two  generations 
into  the  Khas,  became  pure  Khas,  or,  real  Kskatriyaa  in  point  of  pti- 
Tilege  and  rank,  though  no  longer  so  in  name  !  They  were  Khdf,  not 
K»kairiyaB :  and  yet  they  bore  the  proud  cognomina  of  the  martial 
ordo*  of  the  Hindiis,  and  were,  in  the  land  of  their  nativity,  entitled 
to  every  prerogative  which  Kshatriya  birth  confers  in  HvudtiBtdn ! 

Sndi  is  the  third  and  less  fruitful  root  of  the  Khds  race. 

Hie  Ekthariahs  speak  the  Kh(t9  language,  and  they  speak  no  otiier. 

T^e  Tkdkmr(8  differ  from  the  Ekthariahs  only  by  the  accidental 
eireomstanoe  of  their  Hneage  being  royal.  At  some  former  period,  «nd 
in  some  little  state  or  other,  their  progenitors  were  princes. 

Tlie  8aki  are  the  present  royal  fEunily. 

The  remaining  military  tribes  of  the  PwrhatHuKs  are  the  Mogar 
and  GUriing,  who  now  supply  the  greater  numbers  of  the  soldiers  of 
this  state. 

From  lending  themselves  less  early  and  heartily  to  Bm^^monioal 
IsiiMflBce  than  the  Khds  they  have  retained,  in  vivid  freshness,  their 
firigpnai  languages,  physiognomy,  and,  in  a  less  degree,  habits. 

To  their  own  untaught  ears  their  languages  d^fer  entirdy  the  one 
from  ihe  other,  but,  in  very  truth,  only  as  remote  dialects  of  one  great 
tongue,  the  type  of  which  is  the  language  of  Tibet.  Their  physiogno- 
xmes,  too,  httfe  peculiarities  proper  to  each,  but  with  the  general  Cs/- 
•mmkcuAe  and  ohiffaoter  in  both.  The  Gitrdngs  are  less  generally  and 
more  recently  redeemed  from  LdmoMm  and  primitive  impurity  thm  ^e 
Mmgwn. 

But,  tiumgh  both  Oiirth^t  and  Magm*9  still  maintain  their  own 
vernacular  tongues,  Tartar  faces,  and  careless  manners,  yet,  what  with 
mifitary  service  for  several  generations,  under  the  predominant  Kkdi^ 
and  what  with  the  commerce  of  Khds  males  with  their  females*,  they 

*  Here,  m  in  the  cues  of  the  Brahman  tnd  KhAt,  and  Kthatriya  and  £li#,  there 
ttm  be  BO  marriafe.  The  offiipring  of  a  Kh&9  with  a  Mofforin  or  O^nHmj^i  is  a 
tHalai  JEMt  sad  real  Mtffor  or  O^hrOng,  The  deacendanta  fill  into  the  nmk  of 
their  mothers^  and  retam  only  the  patronymic. 
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have  acquired  tlie  Khd§  langoage,  though  not  to  the  oblWkm  of  thdr 
own ;  and  the  Khds  habits  and  lenthnents,  but  witii  sundry  roBerr*- 
tiona  in  fevor  of  pristine  liberty.  As  they  have,  however^  with  such 
•  grace  as  they  could  muster,  submitted  themsdves  to  the  oeremonial 
law  of  purity,  and  to  Brahman  sujnremacy,  they  have  been  adopted  aa 
HhuUs.  But  partly  owing  to  the  licenses  above  gkoiced  at,  and 
partly  by  reason  of  the  necessity  of  distinctions  of  caste  to  HmtUtimmp 
they  have  been  denied  the  thread,  and  constituted  a  doubtfbl  order 
below  it,  and  yet  not  Vaiaya  nor  Sudra^  but  a  something  superior  to 
both  tiie  latter,  what,  I  femcy,  it  might  puzzle  the  Skd$tr(9  to  explain 
on  HaM  principles. 

The  Brahmam  of  N^dl  are  much  less  generally  addicted  to  Bstam 
than  those  of  the  plains ;  and  they  do  not  therefore  prc^>eriy  belong  to 
our  present  subject.  The  enumeration  of  the  BrakmoMs  is  neverthe- 
less necessary,  as  serving  to  elucidate  the  lineage  and  connexions  of  the 
military  tribes,  and  especially  of  the  Khds. 

The  martial  classes  of  N^fH  Are»  then,  the  Khd»,  Moffor,  and 
OUrUng;  each  comprising  a  very  numerous  dan  or  race,  variooaly  rand- 
fied  and  subdivided  in  the  manner  exhibited  in  the  foillowing  tabular 
statement^ 

The  original  seal  of  the  Khds  is  ordinarily  said  to  be  Gorkhm,  be- 
cause it  was  thence  immediately  that  they  issued,  70  years  ago,  nnder 
the  guidance  of  Farravi  Naratan,  to  acquire  the  fame  and  dominioii 
achieved  by  him  and  his  successors  of  the  Gwkhdli  dynasty. 

But  the  Kha$  were  long  previously  to  the  age  of  Paithvi  Naratan 
extensively  spread  over  the  whole  of  the  Clwuhhya ;  and  they  are  now 
found  in  every  part  of  the  existing  kingdom  of  N^hU.  The  Kkdt  are 
rather  more  devoted  to  the  house  of  Oorkhd^  as  well  as  more  liable  to 
fraJbiuifiica/ prejudices  than  the  Magarf  or  G^tHngs;  and,  on  both 
accounts,  are  somewhat  less  desiraUe  as  soldiers  for  our  service  tiian 
the  latter  tribes.  I  say  somewhat,  because  it  is  a  mere  questioii  of 
degree ;  the  Khdi  having,  certainly,  no  religions  prejudices,  ncHr  pro- 
bably any  national  partialities,  which  would  prevent  their  making 
excellent  and  liuthfnl  servants  in  arms ;  and  they  possess  pre-eminent- 
ly that  masculine  energy  of  character  and  love  of  entevprize  wUdi 
distinguish  so  advantageously  all  the  military  races  otN^fdl.  The 
original  seat  of  the  Magar$  is  the  Bdra  Mangramth,  or  Saiaktmg, 
Payung,  Bhirkot,  Dhor,  Guruhmng^  Btmg,  GMring,  Gubm,  Argka, 
Kkaeki,  M^sikot,  and  Jsma }  in  other  words,  most  of  the  central  and 
lower  parts  of  the  mountains  between  the  BMri  aad  Mangdndt*  nwmn. 
*  The  Mariehmtgdi  of  our  maps. 
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The  attachment  of  the  Mag^n  to  the  houae  of  Oorkkd  is  but  recent, 
aad  of  no  extraordinary  or  intimate  nature.  Still  less  so  is  that  of 
the  Guritng»,  whose  native  seats  occupy  a  line  of  country  parallel  to 
that  of  the  Magttrs,  to  the  north  of  it,  and  extending  to  the  snows  in 
that  direction.  Modem  events  have  spread  the  Magars  and  GurHngB 
over  most  part  of  the  present  kingdom  of  JV^ni/.  The  GurilM§$  and 
Hagar$  are,  in  the  main,  Hinddi,  anfy  because  it  is  the  fashion ;  and 
the  HhsMiam  of  the  Khis,  in  all  practical  and  soldierly  respects,  is 
free  of  disqualifying  punctilio. 

These  highland  soldiers,  who  despatch  their  meal  in  half  an  hour,  and 
satisfy  the  ceremonial  law  by  merely  washing  their  hands  and  feu^e,  and 
taking  off  their  turbans  before  cooking,  laugh  at  the  pharisaical  rigor 
of  our  sipdkis,  who  must  bathe  from  head  to  foot,  and  make  pi^a^ 
ere  they  begin  to  dress  their  dinner,  must  eat  nearly  naked  in  the 
coldest  weather,  and  cannot  be  in  marching  trim  again  in  less  than 
three  hours. 

In  war,  the  former  readily  carry  several  days  provisions  on  their 
backs :  the  latter  would  deem  such  an  act  intoleraUy  degrading.  The 
former  see  in  foreign  service  nothing  but  the  prospect  of  glory  and 
spoil:  the  latter  can  discover  in  it  nothing  but  pollution  and  peril 
from  unclean  men  and  terrible  wizards,  goblins,  and  evil  spirits.  In 
masses,  the  former  have  all  that  indomitable  confidence,  each  in  all» 
which  grows  out -of  national  integrity  and  success  :  the  latter  can  have 
no  idea  of  this  sentiment,  which  maintains  the  union  and  resolution  of 
multitudes  in  peril,  better  than  all  other  human  bonds  whatever. 

I  calculate  that  there  are  at  this  time  in  Nipal  no  less  than  30,000 
Dakkrimhs,  or  soldiers  off  the  roll  by  rotation,  belonging  to  the  above 
three  tribes.  I  am  not  sure  that  there  exists  any  insuperable  obstacle 
to  our  obtaining,  in  one  form  or  other,  the  services  of  a  large  body  of 
these  men ;  and  such  are  their  energy  of  diaracter,  love  of  enterprise 
and  freedom  from  the  shackles  of  caste,  that  I  am  well  assured  their 
services,  if  obtained,  would  soon  come  to  be  most  highly  prized. 

In  my  humble  opinion  they  are  by  far  the  best  soldiers  in  India; 
and  if  they  were  made  participators  of  our  renown  in  arms,  I  conceive 
that  their  gallant  spirit  and  unadulterated  military  habits  might  be 
relied  on  for  fidelity ;  and  that  our  good  and  regular  pay  and  noblj» 
pension  establidmient  would  serve  to  counterpoise  the  influence  of 
nationality,  especially  in  the  Magars  and  Giirdngs* 

The  following  table  exhibits  a  classified  view  of  the  Braimanical  and 
Military  tribes,  with  their  various  subdivinons. 
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Tabular  View  oftU  TrUbeM. 
Brahvans. 


Vt^r, 


AijAl. 

KiapAkhdti. 

Ogtl 

BbntAri. 

Pondya 

KhatiTAra. 

UtkAIli, 

BbAiiyAl. 

KhanAL 

Dhak41. 

Kandariah. 

PanArtt. 

R^gmL 

Adhik&rL 

Ghart  mAL 

LoityAL 

BlMttrAL 

Decga. 

OhartyAl. 

SigdIiyAL 

NirAla. 

RokAl 

NivapAnya. 

BarAL 

AchArya, 

SywAl. 

T^mrAkoti, 

Gotamya. 

Bhatt 

RxjAl. 

Uphaltopl 

SApankotya. 

DhAo^rftl. 

Parijai  Ravala. 

RuyAI. 

liaharfttlitra. 

LoiyAL 

Homya  GAi. 

ChAHfya. 

K6irA]a. 

DoUyAl. 

Champa  GAi, 

DhAagAna. 

Pakony&l, 

KandyAI. 

GAraGAi 

BharAri. 

SattyU. 

KatyAl. 

Sab^ri. 

BAgalya. 

Dohil. 

DangAl. 

Pandit 

DolAL 

LamsAL 

SbgyAL 

TAva  pAoya. 

PinualL 

lUmAI. 

BikrAl. 

Timil  Sina. 

BiwAi. 

D^Takotya. 

UkniyAl. 

KAphalya. 

SatAla. 

Parimtya  Vagh. 

BhatiwAl. 

Gaithoala. 

GliiircliAG. 

ParUtyaMisr. 

OitfiiiyAI. 

Gairaha  Pipli. 

KAlathom. 

DavAii. 

Chavala  OAL 

Ghimirym. 

GIlaL 

Koiky4l 

Yasto  OAi. 

SimkbAr«. 

UbAnL 

Nep41ya. 

BaiuAra. 

PhoDwAl. 

Mothbari. 

BariLl. 

DAgi. 

Chatoka  «aiiiL 

Pokary&l 

S6tl 

PAra  saini. 
KhA8. 

M.    Subdwuum  qf  <A#  ITAa*,  coZ^m/  7iU^. 

lUgyAI. 

OAgUyA. 

PowAr. 

Khapotari. 

TakoryiL 

SnyAl. 

Ghimirya. 

Fari^uU. 

PalAmL 

MahanUi- 

RholAl. 

Decija. 

OAdAr. 

LAmichanya. 

SonyAL 

KlmlAl. 

Khapotari. 

SripAU. 

PnwAr. 

LAma. 

SgapatL 

.3otAr. 

LAma. 

MAodala. 

KhAlAl. 

5tk,  Sf(hdivi8i<m,  called  Khangkd, 

P0w4r. 

Maharl^i. 

PartyAL 

Kb^tari 

Lakioggl 

LAmichanya. 

KholAl. 

PalpAli 

Kilikotya. 

Tbdml 

TharirAL 

PokriyAI. 

Moaiah. 

Dhimi. 

KhadhsAna. 

ThAkAri. 

7tk.  ambdivUiom,  or  Bit/^t, 

KAIikotja. 

PawAr. 

8/A.  Suhdivinon,  or  Kunwdr. 

•Bagllya. 

KhulAI. 

Khangka. 

AijAl. 

t>M.  Suhdivieum,  or  Bdniah. 
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10/A.  SMlwiwm,  or  DdnL 

£^«p«t]. 

FowAr. 

U/A.  Suhdivinon,  Of  GhdriL 

KaUkotym. 

Syapati. 

13/A.  Subdivisi^m,  or  Kkatiru 

Piad^ 

KholAl. 

LAmichAoya. 

ArjAl 

TewAri. 

Sovdri. 

DhakAl. 

SApkoCya. 

Panth. 

PoryM. 

FbaayAl. 

Adhikiri. 

SakhtyAl. 

BorAl. 

True  JTAflf 

not  pet  elaeeifiecL 

DhongyAL 

SijAI. 

Satouya. 

RApakMa 

LojAL 

Chonvala  O&i. 

FanAi. 

Kbatiwata. 

LumAL 

Am  Oai. 

ChalatAnL 

BhattRAL 

RlwkriyAI, 

BiuOAi 

Kilathoai. 

NeopAnya. 

Duigil. 

SatyaGAL 

Mori  Bhiia. 

DahAl. 

SiUuBiyjO. 

Devakota. 

AlphAltopi. 

S6tL 

BhirylL 

Oarhtdla. 

FaHjAi  Kawala. 

OfltL 

FooryAL 

S^ra. 

Bomankotya. 

BhattQpia. 

BikWO. 

BAlya. 

Tew&ri. 

Kadariak. 

iUiibiL 

Oilil. 

Poraeni. 

KAlaRhattrL 

BrtyAL 

Ckoaial. 

Hooiya  GAi. 

DhAogAna. 

OugAL 

R^gmi. 

Tumrakot 

PongyAL 

Ektharta,  or  ituuloted  frihet  ranling  with  Kidt. 

Bdratkoki 

Chohaa. 

Bohara. 

KotAL 

RAya. 

Boghati. 

Chiloti 

Dikshit 

]UT«t 

Khatit 

DAngi. 

Paodit 

ICatwAL 

S4vaa. 

Raimaighi. 

FarsAi. 

Khati. 

MahaL 

Bkakhandi. 

ChokhAt 

Magkid. 

BarwAl. 

BhasAl. 

Chohara. 
Darrah. 

Trarcbi,  or  Royal  lineages,  ranking  with  Kkde, 

SAhi 

Siagh. 

Chand. 

Jiva. 

Malla. 

Maaa. 

HamAl. 

Rakheya. 

S^aa. 

Chokaa. 

RochAl. 

YakAyo. 

SAiA. 

ArghooaU. 

OrAiQA. 

Naa^jAu* 

DarrUbu. 

ManyAogdi. 

GelAag. 

YAagn. 
SaryaVann. 


Maqars. 
hSubdivieion  of  the  Mmgare,  called  Rdnd, 
GyAngroi.  ByftDgD&su  Ky&pchAki. 

FolAmi.  PhyAyAIi.  Dorra  LdaeL 

GAeha.  LAmichAaya.  MAoki. 

FnsAl.  Gandhanoa.  Charaii. 

Th&da.  mtL 

ll.^Suhdivision  cfMagare,  called  Thdpa. 
Chomi.  K^H.  BarAya. 

LAngAli.  JhAogdL  lAAski. 

SooAri.  YAogdL  PhyAyAlL 

Chitooriah.  JhAri.  ArgboooIA. 

Si^jaU.  SArA.  RqAl. 

UL^Smbdivieion  ofMagare,  called  Alag  a. 
SarAagi.  Fdng.  La^jAL 

Odnda.  SripAlL  SAyAl. 

DokbbkAki.  Syapati.  Fanthl. 
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ThokchlkL 

MT^Dg. 

GiMHi 

RakkAL 

SHhAng. 

Maski. 

LAmichAnym. 

PdAm. 

LaWLpi. 

Arghomili. 

KhaptatL 

PhyAyAli. 

KyapchAki. 

mrHL 

KholAl. 

Chermi. 

PacbAin. 

GURUNOB. 

OMmg, 

LAiiiichAiiya. 

Khaptari. 

Tang^. 

OhalU. 

Siddb. 

OhdayA. 

Bylpri. 

KarAouitL 

DbAr^n. 

Paiodl 

Vanuaii. 

Odsti. 

JimAI. 

Mdngi. 

LAma. 

BagAlya. 

LopAt6. 

Dak  LAma. 

ThAth^^Dg. 

ChandA. 

LotkAog. 

KmADgi. 

Odthi. 

ChArki. 

BAlAng. 

KkiUAL 

OoDdAk. 

KhAti. 

Shakya  LAma. 

SuryaVaiMiLaimL 

GohorL 

Oo&bori. 

OolAogya. 

MadAn. 

BaHOu. 

PeagL 

Kkaogva. 

PalAmi. 

GhArti. 

DhakarAn. 

II. — Description  of  Bokhdra.  By  Lieut,  A.  Boraes,  Bowibay  Arwty,  AuL 
Resident  at  Kutch.  ^<r 

Our  first  care  on  entering  Bokhdra  was  to  change  oar  garb,  and 
adopt  the  usages  prescribed  by  the  laws  of  the  country.  A  peti<* 
tion  to  the  minister  might  have  perhaps  relieved  us  of  the  necessity, 
but  to  do  so  was  in  consonance  with  our  own  pbws,  and  we  did  not 
delay  a  moment  in  fulfilling  them.  Our  turbans  were  exchanged  for 
shabby  sheep-^kin  caps  with  the  fur  inside,  and  our  kamarbando  were 
thrown  aside  for  a  rude  piece  of  rope  or  tape.  The  outer  garment  of 
the  country  was  discontinued,  as  well  as  our  stockings,  since  these  are 
the  emblems  of  distinction  in  the  holy  city  of  Bokhdra  between  an  in* 
fidel  and  a  true  believer.  We  know  also  that  none  but  a  Muhammedan 
might  ride  within  the  walls  of  the  city,  and  we  had  an  inward  feeling 
which  told  us  to  be  heartily  gratified  if  we  were  permitted,  at  such 
trifling  sacrifices,  to  continue  our  abode  in  the  capital.  A  couplet*  whidi 
describes  Smnarcand  as  the  paradise  of  the  world,  also  names  Bokhdra 
as  the  strength  of  religion  and  of  Isldm  ;  and  impious  and  powerless  as 
we  were,  we  could  have  no  desire  to  try  experiments  among  those  who 
seemed,  outwardly,  at  least,  such  bigots.  The  dress  which  I  have  de- 
scribed is  nowhere  enjoined  by  the  Qordn,  nor  did  it  obtain  in  tiiese 
countries  for  two  centuries  after  the  prophet ;  not  till  the  bigotry  of 
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some  of  the  Khaliphs  discovered  that  the  faithful  should  be  distingoished 
from  those  who  were  not  Muhammedans. 

On  entering  the  city,  the  authorities  did  not  even  search  us,  but  in 
the  afternoon  an  officer  sunmioned  us  to  the  presence  of  the  minister. 
My  fellow-trayeller  was  yet  prostrated  by  fever,  and  could  not  accom- 
pany me ;  I  therefore  proceeded  alone  to  the  ark  or  palace  where  the 
minister  lived  along  with  the  king.    I  was  lost  in  an^azement  at  the 
novel  scene  before  me,  since  we  had  to  walk  for  about  two  miles  through 
the  streets  of  Bokhara  before  reaching  the  palace.     I  was  immediately 
introdnced  to  the  minister,  or  as    he  is    styled,   the  Gosh  Bkgi,  an 
elderiy  man,  of  great  influence,  who  was  sitting  in  a  small  room,  with  a 
private  court-yard  in  front  of  it.     He  desired  me  to  be  seated  outside 
on  die  pavement,  but  evinced  both  a  kind  and  considerate  manner,  which 
set  my  mind  at  ease.    The  hardness  of  my  seat,  and  the  distance  from 
the  minister,  did  not  overpower  me  with  grief,  since  his  son,  who  ap* 
peafed  during  the  interview,  vras  even  further  removed  than  myself.    I 
presented  a  silver  watch  and  a  Kashmir  dress,  which  I  had  brought  for 
him ;  but  he  declined  to  receive  anything,  saying  that  he  was  but  the 
dave  of  the  king.     He  then  interrogated  me  for  about  two  hours,  re* 
garding  my  own  affidrs  and  the  objects  which  had  brought  me  to  a 
country  so  remote  as  Bokhara.    I  told  the  usual  tale  of  being  in  pro« 
gress  towards  our  native  country,  and  produced  my  passport  from  tho 
Governor  General  of  India,  which  the  minister  read  with  }>eculiar  atten- 
tion. I  then  added,  that  Bokhdra  was  a  country  of  such  celebrity  among 
eastern  nations,  that  I  had  been  chiefly  induced  to  visit  Turkistdn  for 
the  purpose  of  seeing  it.     But  what  is  your  profession,  said  the  minis- 
ter  ?  I  replied  that  I  was  an  officer  of  the  Indian  army.  But  tell  me. 
said  he,  something  about  your  knowledge :— and  he  here  entered  upoft 
various  topics  as  to  the  customs  and  politics  of  Europe,  but  parti- 
cularly of  Russia,  on  which  he  was  well  informed.     In  reply  to  his 
inquiries  regarding  our  baggage,  I  considered  it  prudent  to  acquaint 
him  that  I  had  a  sextant,  since  I  concluded  that  we  should  be  searched^ 
and  it  was  betterto  make  a  merit  of  necessity.  I  informed  him  therefore 
that  I  liked  to  observe  the  stars,  and  the  other  heavenly  bodies,  since  it 
was  a  most  attractive  study.    On  hearing  this,  the  vizier's  attention  was 
roused,  and  he  begged,  with  some  earnestness,  and  in  a  subdued  tone  of 
Toice,  that  I  would  inform  him  of  a  favorable  conjunction  of  the  planets, 
and  the  price  of  grain  which  it  indicated  in  the  ensuing  year.  I  told  him» 
that  our  astronomical  knowledge  did  not  lead  to  such  information ;  at 
which  he  expressed  himself  disappointed.    On  the  whole,  however,  he 
appeared  to  be  satisfied  of  my  character,  and  assured  me  of  proteo- 

G  G 


Digiti 


ized  by  Google 


226  De$cr^tioH  of  Bokhara.  [MAr» 

tion  while  in  Bokhara ;  he  however  prohibited  our  using  pen  and  ink, 
since  it  might  lead  to  our  conduct  being  misrepresented  to  the  king, 
and  prove  injurious,  be  also  added,  that  the  route  to  the  Caspian  Sea 
by  the  way  of  K^va  had  been  closed  for  the  last  year  ;  and  that,  if  we 
intended  to  enter  Russia,  we  must  either  pursue  the  northern  route 
from  Bokhara,  or  cross  the  Turkman  desert  below  Organj  to  AatrO' 
hdd  on  the  Caspian. 

Two  days  after  this  interview,  I  was  again  summoned  by  the  vizier, 
and  found  him  surrounded  by  a  great  number  of  respectable  persons,  to 
whom  he  appeared  desirous  of  exhibiting  me.  I  was  questioned  in 
such  a  way  as  to  make  me  believe  that  our  character  was  not  altoge- 
ther free  from  suspicion ;  but  the  vizier  said  jestingly,  I  suppose  yon 
have  been  writing  about  Bokhara.  Since  I  had  in  the  first  instance 
given  so  true  a  tale,  I  had  here  no  apprehensions  of  contradiction,  and 
freely  told  the  party  that  I  had  come  to  see  the  world,  and  the  wonders 
of  Bokhara,  and  that  by  the  vizier's  favor,  I  had  been  already  perambu- 
lating the  city.  The  minister  was  the  only  person  who  appeared 
pleased  with  the  candour,  and  said  that  he  would  be  happy  to  see  me  at 
all  times  in  the  evening  :  he  inquired  if  I  had  any  curiosity  to  exhibit 
to  him,  either  of  India  or  my  own  country  ;  but  I  regretted  my  inabi- 
lity to  meet  his  wishes.  On  my  return  home,  it  occurred  to  me 
that  the  all-curious  vizier  might  be  gratified  by  the  sight  of  a  patent 
compass,  with  its  glasses,  screws,  and  reflectors;  but  I  also  feared  that 
he  might  construe  my  possession  of  this  complicated  piece  of  mechanism 
into  a  light  which  would  not  be  favorable.  I  however  sallied  forth  with 
the  instrument  in  my  pocket,  and  soon  found  myself  in  the  presence  of 
the  vizier.  I  told  lum  that  I  believed  I  had  found  a  curiosity  that 
Would  gratify  him,  and  produced  the  compass,  which  was  quite  new  and 
of  very  beautiful  workmanship.  I  described  its  utility,  and  pointed  oat 
its  beauty,  till  the  vizier  seemed  quite  to  have  forgotten,  "  that  he  was 
but  a  slave  of  the  king,  and  could  receive  nothing ;"  indeed  he  was  pro- 
ceeding  to  bargain  for  its  price,  when  I  interrupted  him.  I  assured 
him  that  I  had  brought  it  from  Hinddstdn,  that  I  might  purposely 
present  it  to  him  ;  since  I  had  heard  of  his  zeal  in  the  cause  of  religion, 
and  it  would  enable  him  to  point  to  the  holy  Mecca,  and  rectify  the 
Kibla  of  the  grand  mosque,  which  he  was  now  building  in  Bokhara^ 
I  told  him,  that  I  could  receive  no  reward,  since  we  were  already  re- 
warded, above  all  price,  by  his  protection.  The  Gosh  B^  padred 
up  the  compass  with  all  the  haste  and  anxiety  of  a  child,  and  said  that 
he  would  take  it  direct  to  his  Majesty,  and  describe  the  wonderful  inge- 
nuity of  oar  nation.    Thus  fell  one  of  my  compasses.    It  wasa  fine 
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instrument,  by  Schmalcalder,  but  I  had  a  duplicate,  and  I  think  it  was 
not  sacrificed  without  an  ample  return.  Had  we  been  in  Bokhara  in 
disguise,  and  personating  some  assumed  character,  our  feelings  would 
have  been  very  different  from  what  they  now  were.  Like  owls,  we 
should  only  have  appeared  at  night ;  but  after  this  incident,  we  stalked 
abroad  in  the  noon-tide  sun,  and  visited  all  parts  of  the  city. 

My  usual  resort  in  the  evening  was  the  R^gistan  of  Bokhara,  which 
IB  the  name  given  to  a  spacious  area  of  the  city  near  the  palace,  that 
opens  upon  it.  In  two  other  sides  there  are  massive  buildings,  col- 
leges of  the  learned ;  and  on  the  fourth  stands  a  fountain  filled  with  water, 
and  shaded  by  lofty  trees,  where  idlers  and  newsmongers  congregrate 
around  the  wares  of  Asia  and  Europe,  which  are  here  exposed  for  sale. 
A  stranger  has  only  to  seat  himself  on  a  bench  of  the  Registan,  to  know 
the  UzbHs  and  the  people  of  Bokhara.  He  may  here  converse  with  the 
natives  of  Persia,  Turkey,  Russia,  Tartary,  China,  India,  and  Kabul, 
He  will  meet  with  Tdrkmdns,  Calmuks,  and  Kuzzah,  from  the  sur- 
rounding deserts,  as  well  as  the  natives  of  the  more  favoured  lands. 
He  may  contrast  the  polished  manners  of  the  subjects  *'  of  the  great 
King"  with  the  ruder  habits  of  a  roaming  Tartar.  He  may  see  the 
Uzb^  from  all  the  states  of  Mdwarulnahr,  and  speculate  from  their 
physiognomy  en  the  changes  which  time  and  place  efiect  among  any 
race  of  men.  The  XJzh'kk  of  Bokhara  is  hardly  to  be  recognized  as  a 
Turk  or  Tartar,  from  his  intermixture  of  Persian  blood.  Those  from 
the  neighbouring  country  of  Kokan  are  less  changed,  and  the  natives 
of  Organj,  the  ancient  Kharasm,  have  yet  a  harshness  of  feature  pecu- 
liar to  themselves;  they  may  be  distinguished  from  all  others  by  dark 
sheep-skin  caps,  about  a  foot  high.  A  red  beard,  grey  eyes,  and  fair 
skin  will  now  and  then  arrest  the  notice  of  a  stranger,  and  his  attention 
niU  have  been  fixed  on  a  poor  Russian,  who  has  lost  his  country  and 
bis  liberty,  and  here  drags  out  a  miserable  life  of  slavery,  A  native  of 
the  Celestial  Empire  will  be  seen  here  and  there  in  the  same  forlorn 
predicament,  shorn  of  his  long  cue  of  hair,  with  his  crown  under  a  tur- 
ban, since  both  he  and  the  Russian  act  the  part  of  Muhammedans. 
Then  follows  a  Hindu,  in  a  garb  foreign  to  himself  and  his  country : 
a  small  square  cap,  and  a  string,  instead  of  a  girdle,  distinguishes  him 
from  the  Muhammedans,  and,  as  the  Moslems  themselves  tell  you, 
prevents  their  profaning  the  prescribed  salutations  of  their  language, 
by  using  them  to  an  idolator.  Without  these  distinctions,  the  native 
of  India  is  to  be  recognized  by  his  sombre  look,  and  the  studious  man- 
ner in  which  he  avoids  all  communication  with  the  crowd.  He  herds 
only  with  a  few  individuals,  similarly  circumstanced  with  himself.  The 
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Jew  is  as  marked  a  bemg  as  the  HindiL  $  his  oostmne  differs  from 
the  fdlower  of  Brahma,  and  a  small  conical  cap  marks  the  children  of 
Israel.      No  mark  however  is  so  distinguishing  as  the  well  known 
features  of  the  Hebrew  people.     In  Bokhara  they  are  a  race  remark- 
ably handsome,  and  I  saw  more  than  one  Rebecca  in  my  peregrinaticnis. 
Their  featm'es  are  set  off  by  ringlets  of  beautifol  hair,  which  hang  over 
their  cheeks  and  necks.  There  are  about  4000  Jews  in  Bokhara,  origi- 
nally from  Meshid  in  Persia.     They  are  chiefly  employed  in  dyeing 
cloth.    They  receive  the  same  treatment  as  the  HintUU.     A  strayed 
Armenian,  in  a  still  different  dress,  represents  that  wandering  nation ; 
bat  there  are  few  of  them  in  Bokhara.     With  these  exceptions,  the 
stranger  beholds  in  the  bazars  a  portly,  fair,  and  well-dressed  mass  of 
people,  the  Mnhammedans  of  Tdrkistdn.    A  large  white  turban,  and  a 
ehogha  or  pelisse  of  some  dark  colour  over  three  or  four  other  of  the 
same  description  is  the  general  costume ;  but  the  R4gi$tan  leads  to  the 
palace,  and  the  UMks  delight  to  appear  before  their  King  in  a  mottled 
garment  of  silk,  called    "  adras,"  which  is  of  all  and  the  brightest 
colours,  and  would  be  intolerable  to  any  but  an  UtH^.     Some  of  the 
higher  persons  are  clothed  in  brocade,  and  one  may  distingoiah  the 
gradations  of  the  chiefs,  since  those  in  favour  ride  into  the  citadel,  and 
the  others  dismount  at  the  gate.     Almost  every  individual  who  visits 
the  King  is  attended  by  his  slave ;  and  though  this  class  of  people  are 
for  the  most  part  Persians,  or  their  descendants,  they  have  a  peculiar 
i^ppearance.    It  is  said,  indeed,  that  three^fourths  of  the  people  of  Bo* 
khdra  are  of  slave  extraction,  for  of  the  captives  brought  from  Persia, 
into  Turkiitdn,  few  are  permitted  to  return,  and,  by  all  accounts,  there 
are  many  who  have  no  inclination  to  do  so.    A  great  portion  of  the 
people  of  Bokhdra  appear  on  horseback.  Whether  mounted  or  on  foot, 
they  are  dressed  in  boots,  and  the  pedestrians  strut  on  high  and  small 
heels  on  which  it  would  puzzle  a  Corinthian  to  walk  or  even  stand. 
They  rise  about  an  inch  and  a  half,  and  the  pinnacle  is  not  one-third  the 
diameter.  This  is  the  national  dress  of  the  Uzhkk,    Some  men  of  rank 
have  a  shoe  over  the  boot,  which  is  taken  off  on  entering  a  room.    I 
must  not  forget  the  ladies  in  my   enumeration  of  the  inhabitants. 
They  generally  appear  on  horseback,  riding  as  the  men ;  a  few  walk,  and 
all  are  veiled  with  a  black  hair-doth  napkin.    The  difficulty  of  seeing 
through  it  makes  the  fedr  ones  stare  at  every  one  as  in  a  masquerade. 
There  however  no  one  must  speak  to  them,  and»  if  any  of  the  King's 
harem  pass,  you  are  admonished  to  look  in  another  direction,  and  get 
a  punch  on  the  head  if  you  infringe  the  advice.    So  holy  are  the  fur 
ones  of  the  holy  Bokhdra. 


Digiti 


ized  by  Google 


1833.]  IhtU'-Tetk^Ice^Skops.  S39 

My  reader  will  have  now  liecome  familiar  with  the  appearance  of  the 
inhabitants  of  Bokhara.  From  mom  to  night,  the  crowd  which  assem* 
blea  raises  a  hamming  noise,  and  one  is  stunned  at  the  moving  mass  of 
homan  beings.  In  the  middle  of  the  area,  the  fruits  of  the  season  are 
sold  under  the  shade  of  a  square  piece  of  mat,  supported  by  a  single  pole^ 
One  wonders  at  the  never-ending  employment  of  the  fruiterers  in  dealing 
out  their  gn^s,  melons,  apricots,  apples,  peaches,  pears,  and  plums ; 
for  the  continued  succession  of  purchasers  proves  that  the  tide  of  men 
still  flows.  With  difficulty  a  passage  can  be  forced  through  the 
streets,  and  it  is  only  done  at  the  momentary  risk  of  being  run  over  by 
some  one  on  the  back  of  a  horse  or  an  ass.  These  latter  animi^i^  ^re 
exceedingly  common  and  very  fine,  they  amble  along  at  a  quick  pace  with 
their  riders  and  burthens.  Carts  of  a  light  construction  are  also  driving 
up  and  down,  since  the  nature  of  the  country,  and  the  streets  which  are 
not  too  narrow,  admit  of  wheeled  carriages  in  all  parts  of  the  baaar. 
Everywhere  are  seen  people  making  tea,  which  is  done  in  large  European 
nms  instead  of  tea-pots,  and  kept  hot  by  a  metal  tube.  The  pen- 
chant of  the  BokharU  for  tea  is,  I  believe,  without  parallel ;  for  they 
drink  it  at  aU  times  and  places,  and  in  half  a  dozen  ways,  with  and 
without  sugar,  with  and  without  milk,  with  grease,  with  salt,  &c;. 
Next  to  ^e  venders  of  this  hot  beverage,  one  may  purchase  "  rahet-i 
jan,"  or  the  delight  of  life,  grape  jelly  or  syrup  mixed  up  with  choj^ed 
ice.  The  abundance  of  ice  is  one  of  the  greatest  luxuries  in  B^hdra, 
and  it  may  be  had  till  the  cold  weather  makes  it  unnecessary.  It  is  pitted 
in  winter,  and  sold  so  cheap  that  it  is  within  the  reach  of  the  poorest 
people.  No  one  ever  thinks  of  drinking  water  without  icing  it,  and  a 
beggar  may  be  seen  purchasing  it  as  he  prodaims his  poverty  andentreats 
the  bounty  of  the  passenger.  It  is  a  nice  and  refreshing  sight  to  see 
the  huge  masses  of  it  with  the  thermometer  at  90*,  coloured,  scraped, 
and  pi!ed  into  heaps  like  snow  to  tickle  the  UzHkks*  palate.  It  would 
be  endless  to  describe  the  whole  body  of  traders :  suffice  it  to  say,  that 
almost  every  thing  may  be  purchased  in  the  R4g%$tmi ;  the  jewellery 
and  cutlery  of  Europe  (coarse  enough  however),  the  tea  of  China,  the 
sugar  of  India,  the  spices  of  Manilla,  &c.  &c.  One  may  also  add  to 
his  stores  of  learning,  both  Turk(  and  Persian,  at  the  book-stalls, 
vdiere  the  learned  or  would-be«so  pore  over  tattered  pages  at  a 
hawker's  board.  As  one  withdraws  in  the  evening  from  this  bustliag 
crowd  to  the  more  retired  parts  of  the  city,  he  treads  his  way  through 
arched  baaars,  now  empty,  and  passes  mosques  sunnoanted  by  hand- 
scnne  cupolas,  and  adorned  by  all  the  simple  ornaments  which  are  ad« 
mitted  by  Mohammedans*    After  the  bazar  hours,  these  are  ccowdied 
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for  evemng  prayers.  At  the  doors  of  the  colleges,  whidi  geiikerally 
face  the  mosques,  one  may  see  the  students  lounging  after  the  labours 
of  the  day,  not  however  so  gay  or  so  young  as  the  tyros  of  an  European 
-university,  but  many  of  them  grave  and  demure  old  men,  with  more 
hypocrisy,  but  by  no  means  less  vice,  than  their  youthful  prototypes 
in  another  quarter  of  the  world.  These  people  however  are  stained  by 
vices  which  there  find  no  shelter  even  among  the  most  depraved  liber- 
tines. With  the  twilight  this  busy  scene  closes,  the  King's  drum  beats, 
it  is  re-echoed  by  others  in  every  part  of  the  city,  and  at  a  certain 
hour  no  one  is  permitted  to  move  out  without  a  lantern.  From  these 
arrang^ements,  the  police  of  the  city  is  excellent,  and  in  every  street 
large  bales  of  cloth  are  left  on  the  stalls  at  night  in  perfect  safety.  All 
is  silence  till  the  mom,  when  the  bustle  again  commences  in  the  lUgia^ 
tan,  the  busy  hive  of  men.  The  day  is  ushered  in  with  the  same  guz- 
zling and  tea-drinking,  and  hundreds  of  boys  and  donkeys  laden  with 
milk  hasten  to  the  busy  throng.  The  milk  is  sold  in  small  bowls,  over 
which  the  cream  floats :  a  lad  will  bring  twenty  or  thirty  of  these  to 
market,  in  shelves  supported  and  suspended  by  a  stidc  over  his  shoul- 
der. Whatever  number  may  be  brought,  speedily  disappear  among 
the  tea-drinking  population  of  this  great  city. 

Soon  after  our  arrival,  I  paid  a  visit  to  our  late  travelling  com- 
jpanions,  the  tea  merchants,  who  had  taken  up  their  abode  in  a 
caravansery,  and  were  busy  in  unpacking,  appraising,  and  selling 
their  tea.  They  sent  to  the  bazar  for  ice  and  apricots,  which  we 
sat  down  and  enjoyed  together.  One  of  the  purchasers  took  me  for 
«  tea  merchant  from  the  society  I  was  in,  and  asked  for  my  invest- 
ment. The  request  afforded  both  the  merchants  and  myself  some 
amusement,  but  they  did  not  undeceive  the  man  on  my  mercantile 
character,  and  we  continued  to  converse  together.  He  spoke  of  Uie 
news  of  the  day,  the  late  conquests  of  the  king  at  Skahr  Sabz,  and 
of  the  threats  of  the  Persians  to  attack  Bokhdra,  all  without  his  ever 
suspecting  me  to  be  ought  but  an  Asiatic.  In  return,  we  had  visits 
from  these  merchants,  and  many  other  persons  who  principally  came 
to  gratify  their  curiosity.  We  were  not  permitted  to  write,  and 
it  was  an  agreeable  manner  of  passing  our  time,  since  they  were  very 
communicative.  The  Uzbeks  are  a  simple  people,  with  whbm  one  gets 
most  readily  acquainted :  they  speak  in  a  curious  tone  of  voice,  as  if 
they  despised,  or  were  angry  with,  you. 

They  never  saluted  us  by  any  of  the  forms  among  Muhammedans,  h^ 
appeared  to  have  another  set  of  expressions,  the  most  common  of  whick 
is,  *'  May  your  wealth  increase"  fdoukU  gyddaj.    They  neyertheleflt 
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alwajs  said  the  "fathaa**  or  blessing  firom  the  Qordn,  stretching  out 
their  hands  and  stroking  down  their  beards  before  they  sat  down. 
Many  of  our  visitors  betrayed  suspicions  of  our  character,  but  still 
evinced  no  unwillingness  to  converse  on  all  points,  from  the  politics  of 
their  king  to  the  state  of  their  markets.  Simple  people,  they  believe  a 
spy  must  measure  their  forts  and  walls,  they  have  no  idea  of  the  value 
of  conversation.  With  such  ready  returns  on  the  part  of  our  guests,  it 
was  not  irksome  for  me  to  explain  the  usages  of  Europe ;  but  let  me 
advise  a  traveller  to  lay  in  a  good  stock  of  that  kind  of  Imowledge,  be* 
f(ne  he  ventures  to  travel  in  eastern  countries.  One  must  have  a 
smattering  of  trade,  arts,  science,  religion,  medicine,  and,  in  fact,  of 
every  thing;  and  any  answer  is  better  than  a  negative*  since  ignorance^ 
real  or  pretended,  is  construed  into  wilful  concealment. 

I  took  an  early  opportunity  of  seeing  theslave  bazar  of  Bokhara,  which 
is  held  every  Saturday  morning.  The  Uzbeks  manage  all  their  afiairs  by 
means  of  slaves,  who  are  chiefly  brought  from  Persia  by  the  Tiirkmans. 
These  poor  wretches  are  here  exposed  for  sale,  and  occupy  thirty  or  forty 
staDs,  where  they  are  examined  like  cattle,  only  with  this  diflerence,  that 
they  are  able  to  give  an  account  of  themselves  viv4  voce*  On  the 
morning  which  I  visited  the  bazar,  there  were  only  six  unfortunate 
beings,  and  1  witnessed  the  manner  in  which  they  are  disposed  of. 
They  are  first  interrogated  regarding  their  parentage  and  capture^ 
and  if  they  are  Muhammedans,  that  is,  Swuiis,  The  question  is  put 
in  that  form,  for  the  Uathlkz  do  not  consider  a  Shiah  to  be  a  true 
bdiever,  since  with  them,  as  with  the  primitive  Christians,  a  secta- 
ry is  more  odious  than  an  unbeliever.  After  the  intended  purchaser 
ia  satined  of  the  slave's  being  an  infidel  (kafir),  he  examines  his  body, 
particularly  noting  if  he  be  free  froih  leprosy,  so  common  in  TUrkis^ 
tOM^  and  he  then  proceeds  to  bargain  for  his  price.  Three  of  the 
Peruan  boys  were  for  sale  at  thirty  tillas  of  gold  a  piece*,  and  it  was 
surpriung  to  see  how  contented  the  poor  fellows  sat  under  their  lot.  I 
heard  one  of  them  telling  how  he  had  been  seized  south  of  Mezhid, 
while  tending  his  flock ;  another,  who  overheard  a  conversation  among 
the  bystanders  regarding  the  scarcity  of  slaves  that  season,  stated 
that  a  great  number  had  been  taken.  ,  His  companion  said  with  some 
feding.  You  and  1  only  think  so,  because  of  our  own  misfortune ;  but 
these  people  must  know  better.  There  was  one  unfortunate  girl,  but 
she  had  been  long  in  service,  and  was  now  being  sold  by  her  master 
because  of  his  poverty.  I  felt  that  many  a  tear  had  been  shed 
in  the  court  where  I  surveyed  the  scene,  but  I  was  assured  frmn  every 
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quarter  that  slaves  are  well  treated  and  well  fed,  and  the  circnmstanoe 
of  so  many  of  them  remaining  in  the  country  after  they  have  been 
manumitted  seems  to  establish  this  fact.  The  bazars  of  Bokhara  are 
chiefly  supplied  from  Organj.  Russians  and  Chinese  are  also  sold 
but  rarely.  The  feelings  of  an  European  revolt  at  this  odious  traific; 
but  the  UxH^ks  entertain  no  such  notions,  and  believe  that  they  are 
conferring  a  benefit  on  a  Persian  when  they  purchase  him,  in  hopes  tint 
he  may  renounce  his  heretical  opinions. 

From  the  slave«market  I  passed  on  that  morning  to  the  great  bazar,  and 
the  very  first  sight  which  fell  tmder  my  notice  was  the  ofi^ders  against 
Muhammedanism  of  the  preceding  Friday.  They  consisted  of  four  indivi* 
duals,  who  had  been  caught  asleep  at  prayer  time,  and  a  youth  who  had 
been  seen  smoking  in  public.  They  were  all  tied  to  each  other,  and  the 
tobacco-lover  led  the  way,  holding  his  hooka  or  pipe  in  his  hand.  The  of- 
ficer of  police  followed  with  a  thick  thong,  and  chastised  them  ashe  west, 
oaUing  aloud,  "  Ye  followers  of  Islam,  behold  the  punishment  of  thoeewlio 
Violate  the  law !"  Never  however  was  there  such  a  series  of  contrafio* 
tlon  and  absurdity  as  in  the  practice  and  theory  of  religion  in  Bohhiarm, 
You  may  openly  purchase  tobacco,  and  all  the  most  approved  parapher- 
nalia for  inhaling  its  narcotic  qualities ;  yet  if  seen  smoking  in  pubUo 
you  are  straightway  dragged  before  tiie  Qazi,  punished  by  stripes, 
or  paraded  on  a  donkey  with  a  blackened  fisu^,  while  the  innocent  hooka 
hangs  before  you  as  a  warning  to  others.  If  a  person  is  caught  flying 
pigeons  on  a  Friday,  he  is  sent  forth  with  the  dead  bird  round  his  neek. 
seated  on  a  camel.  If  seen  in  the  streets  at  the  time  of  prayers,  and  con- 
vioted  of  such  habitual  neglect,  fines  and  imprisonment  fbUow ;  yet  there 
are  bands  of  the  most  abominable  wretches  who  frequent  the  streets  in 
the  evening,  and  encourage  the  violation  of  the  Qoran.  The  bnva 
of  the  Faithful  punish  this  ofifence  with  death,  but  tiie  Commander  of  tlw 
FEuthful  (the  King  is  so  called)  sets  an  example  to  his  subjects,  and  fbflows 
the  customs  of  his  fore-fathers.  Every  thing  indeed  presents  a  tiascie 
of  contradictions,  and  none  were  more  apparent  to  me  tiian  tlie  pvmiaii- 
ment  of  these  culprits,  who  were  marching  with  all  the  pomp  of  pid^idty, 
by  the  very  gate  way  of  the  court,  where  human  beings  were  levelled 
with  tiie  brutes  of  the  earth,  no  doubt  against  the  laws  of  humanity,  but 
08  certainly  against  the  laws  of  Muhammed. 

The  Hindds  of  Bokhara  sought  our  society  with  great  avi^ty,  for 
that  people  seem  always  to  look  upon  the  English  as  their  snperion. 
Tliey  risited  us  in  every  country  we  passed,  and  would  never  npotk 
any  otiier  language  than  HtndHstani,  which  seemed  a  bond  of  unkMi 
between  us  and  them.    In  this  country  they  i^pear  to  enjoy  a 
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cat  degree  of  toleration  to  enable  them  to  live  happily.  An  ennme* 
ration  of  their  restrictions  might  make  them  appear  a  persecuted  race. 
They  are  not  permitted  to  build  temples,  set  up  idols,  or  walk  in  pro- 
cession ;  they  do  not  ride  within  the  walls  of  the  city,  and  must  wear 
a  peculiar  dress.  They  pay  the  jixzya,  or  capitation  tax,  which  variea 
firom  four  to  eight  rupees  a  year;  but  this  they  only  render  in  common 
with  others,  not  Muhammedans.  They  must  never  abuse  or  ill  use  a 
Muhammedan.  When  the  King  passes  their  quarter  of  the  city,  they 
must  draw  up  and  wish  him  health  and  prosperity.  When  on  horsebadc 
outside  the  city,  they  must  dismount  if  they  meet  His  Majesty,  or  the 
Qtigi.  They  are  not  permitted  to  purchase  female  slaves,  as  an  infidel 
would  defile  a  believer ;  nor  do  any  of  them  bring  their  families  beyond  tht 
QxuB.  For  these  sacrifices,  the  Hindiis  in  Bokhara  live  unmolested,  and 
in  all  trials  and  suits  have  equal  justice  with  the  Muhammedans.  I  could 
hear  of  no  forcible  instance  of  conversion  to  laldm,  though  three  or 
four  individuals  had  changed  their  creed  in  as  many  years.  The  de« 
portment  of  these  people  is  most  sober  and  orderly:  one  would  imagine 
that  the  tribe  had  renounced  laughter,  if  he  judged  by  the  gravity  of 
tfieir  countenances.  They  themselves  however  speak  highly  of  their 
privileges,  and  are  satisfied  at  the  celerity  with  which  they  can  realize 
money,  though  it  be  at  the  sacrifice  of  their  prejudices.  There  are 
about  three  hundred  HindUs  in  Bokhara,  and  they  live  in  a  caravan- 
aery  of  their  own.  They  are  chiefly  natives  of  Shikdrptir,  in  Sinde, 
and  their  number  is  on  the  increase.  The  Uzh^ks  and  indeed  aU 
the  Muhammedans  find  themselves  vanquished  by  the  industry  of  these 
pec^le,  who  will  stake  the  largest  sums  of  money  for  the  smallest  gain. 
Among  the  Hindde  we  had  a  singular  visitor  in  a  deserter  from 
the  Indian  Army  at  Bombay !  He  had  set  out  on  a  pilgrimage  to 
all  the  shrines  of  the  Hmdd  world,  and  was  then  proceeding  t6 
^e  fire  temples  on  the  shores  of  the  Caspian.  I  knew  many  o€ 
^e  officers  of  the  Regiment  (the  24th  N.  I.)  to  which  he  had  be« 
longed,  and  felt  pleased  at  hearing  names  which  were  familiar  to 
me  in  this  remote  city.  I  listened  with  interest  to  the  man's  detail 
oii  his  adventures  and  travels,  nor  was  he  deterred  by  any  fear  that  I 
would  lodge  mformatUm  against  him  and  secure  his  apprehension. 
loc^Led  upon  him  as  a  brother  in  arms,  and  he  amused  me  with  many  a 
tale  of  our  friend  Mueao  Bno  of  K^ndUe,  whom  he  had  served  as  a 
bombardier,  and  followed  in  his  campaigns.  This  man,  when  he  first 
abewed  himaelf ,  was  disguised  in  the  dress  of  a  pilgrim;  but  the  carriage 
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4>{  a  floldkr  b.  not  to  be  mistaken,  though  he  has  traTersed  the  mom^ 
tains  and  deaerts  to  Bokhara, 

'  The  iiOBse  in  which  we  lodged  was  exceedingly  small,  and  OTer« 
looked  on  every  side ;  but  we  could  not  regret  it,  since  it  presoit* 
«d  an  opportunity  of  seeing  a  Tdrki  beauty,  a  most  handsome  young 
lady,  who  promenaded  one  of  the  surrounding  balconies,  and  wished 
to  think  she  was  not  seen.  A  pretended  flight  was  not  even  neg^ 
lected  by  this  fair  one,  whose  curiosity  often  prompted  her  to  stesl 
a  glance  at  the  Firingis.  Since  we  had  a  fedr  exchange,  she  was 
«ny  thing  but  an  intruder,  though  unfortunately  too  distant  for  us  to 
indulge  in  the  sweet  "  music  of  speech."  The  ladies  of  Bokhara  stain 
dieir  teeth  quite  black,  they  plait  their  hair  and  aUow  it  to  hang  in 
tresses  down  their  shoulders.  Their  dress  diflers  little  from  the  men; 
they  wear  the  same  pelisses,  only  that  the  two  sleeves,  instead  of  b^ng 
tised  as  such,  are  tucked  together  and  tied  behind.  In  the  houae  even 
they  dress  in  large  Hessian  boots,  made  of  velvet  and  highly  omamentecL 
What  a  strange  taste  for  those  who  are  eternally  concealed,  to  choose 
to  be  thus  booted  as  if  prepared  for  a  journey.  On  the  head  they  wear 
large  white  turbans,  but  a  veil  covers  the  face,  and  many  a  lovely  coun- 
tenance wastes  its  fragrance  beneath  this  netting.  The  exhibition  of 
-beauty,  in  which  so  much  of  a  woman's  time  is  spent  in  more  favored 
4$ountries,  is  here  unknown.  A  man  may  shoot  his  neighbour,  if  h^ 
sees  him  on  a  balcony  at  any  but  a  stated  hour.  Assassination  follows 
suspicion.  The  laws  of  the  Qordu  regarding  the  sex  are  here  moaf 
strictly  enforced. 

In  my  travels  through  Cabdl  I  had  often  enjoyed  the  luxuries  of  the 
bath,  according  to  the  custom  of  the  Orientals.  I  now  had  the  same 
pleasure  in  Bokhara,  but  it  was  only  admissable  in  some  buildtngi^ 
•since  the  priests  had  asserted  that  the  water  of  certain  baths  would 
change  into  blood  if  polluted  by  a  woman  or  an  infidel !  A  bath  is  too 
well  knovm  to  require  a  description,  but  the  operation  is  reaUy  moe^ 
'Singular,  You  are  stretched  out  like  a  fish,  rubbed  with  a  hair  bnuh» 
scrubbed,  bufletted  and  kicked  about,  but  it  is  stiU  very  refreshinf^ 
;The  baths  of  Bokhara  are  most  spacious.  They  are  constructed  on  th^ 
plan  of  a  panoptagon,  many  smaller  domes  surrounding  a  great  on^ 
jand  heated  to  different  temperatures.  In  the  day  time  the  light  is 
julmitted  from  coloured  glasses  over  the  large  dome,  in  the  night  a 
^ngle  lamp  under  it  su£5ces  for  all  the  cells.  The  portion  of  the  drcla 
towards  Mecca  is  appropriated  as  a  mosque,  where  the  luxurious  Ma* 
hammedan  may  ofier  up  his  orisons  while  he  ia  enjoying  one  of  th» 
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jmnnked  blesmttga  of  hit  proj^^ef  s  paradise.  There  are  dghteen  IxEtfai 
in  Bokhara,  one  or  two  are  of  very  large  dimeiunoiis;  hot  the  genendity 
of  them  bring'  in  an  annual  income  of  150  tiiloi  (1000  Rupees).  This 
is  a  calculation  which  may  serve  to  number  the  inhabitants.  Each  indi- 
vidual pa3r8  to  the  keeper  of  the  bath  ten  pieces  of  brass  money,  of 
which  there  are  135  in  a  rupee.  About  an  hundred  people  may  there- 
lore  bathe  fchr  a  tilla,  and  150  tUlaa  will  give  15,000  people  to  each 
bath.  Eighteen  baths  will  give  a  total  of  2,700,000,  who  enjoy  the 
luxury  yearly.  But  the  baths  are  only  used  during  the  cold  months, 
and  some  of  the  poorer  people  are  never  able  to  afbrd  the  ex- 
pense. 

r  did  not  omit  to  pay  my  respects  to  the  minister  while  1  ram* 
bled  about  the  city,  and  Dr..  Gerard  in  the  course  often  days  was 
sufficiently  recovered   to  accompany  me.    The  Vizier  was   equally 
inquisitive  with  the  Nawab  at  Cabdl  regarding  the  manufacture  oi 
medicines  and  plasters,  and  the  Doctor  endeavoured   to  meet  hia 
wishes.    We  had  however  got  into  a  more  civilized  region  on  our 
approach  to  Europe,  since  the  Vizier  had  received  quinine  and  othef 
medicines  from  Constantinople.     We  sat  with  the  minister,  while  h« 
was  transacting  business,  and  saw  him  levy  his  duties  on  the  met^ 
diants,  who  were  never  more  liberally  treated  in  any  country.    Ths 
webs  of  cloth  are  produced,  and  every  fortieth  piece  is  taken  in  place  of 
duties.    This  gives  the  merchant  his  profits,  nor  distresses  him  for 
ready-money.    A  Muhammedan  indeed  has  only  to  take  the  name  of 
the  prc^het,  stroke  down  his  beard,  and  declare  himself  poor,  to  be 
relieved  frt>m  a2/  duties.    One  man  said  he  had  witnesses  to  prove  his, 
being  in  debt,  and  would  produce  them.    The  minister  replied*  Give  ua 
your  oath,  we  want  no  witnesses :  he  gave  it,  every  one  called  out 
•'  God  is  great,"  and  said  ike  *'fdtaka"  on  which  the  goods  were  re« 
tamed  without  an  iota  of  duirge.    With  every  disposition  to  judge  la* 
▼ooraUy  of  the  Asiatics,  (and  my  opinions  regarding  them  improved,  as 
I  knew  them  better,)  I  have  not  found  them  free  from  falsehood :  I  fear, 
"fiierefore,  tiiat  many  a  false  oath  is  taken  among  them.    No  people 
could  be  more  lib^al  encouragers  of  commerce  than  the  rokrs  of 
BMkarut    Daring  the  reign  of  the  last  monarch  the  duties  on  goods 
w«re  never  paid  till  they  were  sold,  as  in  the  bonding  system  of  a  firi^ 
tiah  costom-hoose.    The  Vizier  on  this    occasion  conversed  at  great 
length  on  subjects  of  commerce  relating  to  Bokhdra  and  Britain,  and 
expressed  much  anxiety  to  inorease  the  communication  between  the 
comitries*  reqaesting  that  I  myself  would  jretum  to  BMdm,  and  not 
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lorget  to  bHng  a  good  pair  of  tpeotaclet  for  his  ase.  Oar  faiteicoaiaa 
was  now  ettabUahed  on  a  lootingwhidi  promised  wall :  I  took  oocasioft 
therefore  to  express  a  wish  to  the  Vizier  of  paying  my  homage  to  tha 
King.  I  had  touched  on  a  tender  point,  foritappeared  that  the  miniatfr 
had  feared  our  being  charged  with  some  proposals  to  His  Majesty, 
which  we  concealed  firom  himself.  ''  I  am  as  good  as  the  Awdr^"*  (so 
the  King  is  called,)  said  he,  '*  and  if  yon  have  no  matters  <^  boaineBs 
to  transact  with  the  long,  what  have  travellers  to  do  with  oomts  ?"  I 
told  him  of  our  coriosity  on  these  points,  but  he  did  not  dK>06e  diat 
we  should  have  the  honor,  and  that  was  sufficient  for  abandoning  the 
suit. 

I  was  nevertheless  resolved  to  have  a  sight  of  Royalty,  aad  at 
mid-day  on  the  following  Friday  repaired  to  the  great  moaque.  a 
building  of  Timourlane,  and  saw  His  Majesty  and  his  court  paw 
ing  from  prayers.  The  King  appeans  to  be  under  thirty  years  of  age, 
and  has  not  a  prepossessing  countenance ;  his  eyes  are  small,  his 
visage  gaunt  and  pale.  He  was  plainly  dressed  in  a  silken  robe  of 
**wiru$!*  with  a  white  turban.  He  sometimes  wears  an  aigrette  of 
leathers,  ornamented  with  diamonds.  The  iiwm  was  carried  in  front 
of  him,  and  he  was  preceded  and  followed  by  two  golden  mace-bearera* 
who  exclaimed  in  Turkish,  "  Pray  to  God  that  the  Commander  of  tiie 
Faithfulmay  act  justiy!"  His  suite  did  not  exceed  an  hundred  peqple  9 
most  of  them  were  dressed  in  robes  of  Russian  brocade,  and  wore  gold 
ornamented  swords — I  should  call  them  knives,  the  mark  of  honor  in 
tiiis  country.  His  present  Majesty  has  more  state  than  any  of  his  pre. 
decessors;  but  he  may  consider  it  necessary  to  aUbct humility  in  a  teni« 
pie,  and  in  returning  from  a  religious  ceremony.  The  people  drew  «p 
by  the  way  side  as  he  passed,  and  witii  a  stroke  of  tiieir  beards  widied 
His  Majesty  peace;  I  did  the  same.  The  character  <^  this  King,  Baha- 
Btra  Khan,  stands  high  among  his  countrymen ;  at  his  elevation  to 
the  tiirone,  he  distributed  all  his  wealth.  He  is  strict  in  his  religiooa 
observances,  and  less  bigotted  than  his  father  Mia  HrDsa.  He  acts 
aocordmg  to  tiie  QqtCm  hi  all  cases,  and  it  is  pretended  that  he  even 
Mves  on  the  cajntation  tax  which  is  levied  from  the  Jews  and  HhuU$. 

The  revenues  of  the  country  are  said  to  be  spent  in  maintaining 
mMUahi  and  mosques ;  but  this  young  King  is  ambitious  and  warifte, 
and  I  believe  that  it  is  therefore  more  probable  he  turns  his  treasiva 
to  the  increase  of  his  power. 

The  life  of  this  King  is  less  enviable  tiian  that  of  most  inivate 
The  water  which  he  drinks  is  brought  in  skins  fioom  the  river/ 
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r  die  diaige  and  sea]  of  two  officers.  It  is  opened  Iff  ike  Visier^ 
md  first  tasted  by  bis  people*  and  then  by  himself ,  when  it  is  agam 
sealed  and  dispalehed  to  the  King.  The  daily  victuals  of  His  Majesty 
imdergO'  a  like  examination:  the  minister  eats,  he  gives  to  those  aroond 
hm,  they  wait  the  lapse  of  an  hoar  to  judge  of  their  effect,  when  they 
are  lodced  up  in  a  box  and  dispatched!  His  Majesty  has  one  key  and 
bis  minister  another.  Fmit*  sweetmeats,  and  every  eatable  undergo 
the  same  examination^  and  we  shall  hardly  suppose  the  good  King  of 
the  UMk$  ever  enjoys  a  hot  meal  or  a  fresh-cooked  dinner.  Poison 
IB  in  frequent  request,  as  we  may  judge  by  the  homely  occupations  of  a 
minister  of  state.  The  rise  of  His  Majesty  himself  to  the  throne  he 
ftow  holds  i»  not  however  without  strong  suspicion  of  a  free  distribu* 
tion  of  sndi  draughts ;  but  tiie  detail  of  those  events  belongs  to  anothet 
porti<m  of  my  subject. 

I  expressed  a  wish  soon  after  reaching  Bokhara  to  see  some  of 
ibe  uafcnrtunate  Russians  who  have  been  sold  into  this  country.  One 
evening,  a  stout  and  manly  looking  pers<m  fell  at  my  feet  and  kissed 
them.  He  was  a  Russian  of  the  name  of  Gebooet  Pulukoff,  who 
had  been,  kidnaf^^ed  when  asleep  at  an  outpost,  about  twenty-five 
years  ago ;  he  was  the  son  of  a  soldier,  and  now  followed  the 
trade  of  a  carpenter.  I  made  him  sit  down  with  us,  and  give  an 
account  of  his  woes  and  condition.  It  was  our  dinner  time,  and  the 
poor  carpenter  helped  us  to  eat  our  pilao.  Though  but  ten  years  of 
age  when  captured,  he  yet  retained  his  native  language,  and  the  most 
ardent  love  to  return  to  his  country.  He  paid  seven  tillas  a  year  to 
bis  master,  who  allowed  him  to  practise  his  trade,  and  keep  all  he 
aigfat  earn  beyond  ^t  sum.  He  had  a  wife  and  child,  also  slaves.  "  I 
am  well  treated  by  my  master,"  said  he,  "I  go  where  I  chose,  I  asso- 
ciate with  the  peojde  and  personify  the  part  of  a  Muhammedan,  I  appear 
ba^y,  but  my  heart  bums  for  my  native  land,  where  I  would  serve  in 
the  most  despotic  army  with  gladness.  Could  I  but  see  it  again,  I 
would  willingly  die.  I  tell  you  my  feelings,  but  I  smother  them  hom 
the  UzMs*  I  am  yet  a  Christian,  (here  the  poor  fellow  crossed  himself 
after  iSbe  manner  of  the  Greek  Church,)  and  I  live  among  a  people 
who  detest  with  the  utmost  cordiality  every  individual  of  that  creed. 
It  is  only  for  my  own  peace  that  I  call  myself  a  Muhammedan."  The 
poor  fellow  had  acquired  all  the  habits  and  manners  of  an  Cift^,  npr 
shcHdd  I  have  been  able  to  distinguish  him  but  for  his  blue  eyes,  red 
heard»  and  fairer  akin.  He  inquired  of  me  with  much  earnestness  if 
were  any.hopes  o( him' and  his  comrades  being  released;  but  ( 
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oovld  give  Iiim  no  farther  news  than  the  floating'  ramonrs  which  I  had 
heard  of  the  Emperor's  intention  to  suppress  the  traffic  by  an  army* 
He  told  me  that  the  last  embassy  to  Bokhara  under  M.  Nxou  had 
failed  to  effect  that  desired  end,  but  that  the  sale  of  Russians  had 
ceased  in  Bokhara  for  the  last  ten  years.  There  were  not  at  present 
I3Q  natives  of  Russia  in  the  kingdom. 

The  whole  of  those  in  Bokhdra  would  have  been  released  by  the 
Ambassador,  had  not  some  religious  discussion  arisen  on  the  propriety 
of  allowing  Christians  who  had  become  Muhammedans  to  relapse  into 
Aeir  idolatry  !  The  mullahs  had  seen  the  pictures  in  the  Greek  Chorch, 
and  no  argument  will  reverse  what  they  state  to  be  the  evidence  of 
their  senses,  that  the  Russians  worship  idols.  There  is  generally  some 
difference  of  opinion  on  all  points,  and  that  of  the  Russians  and  Bokhd' 
rts  on  the  subject  of  slavery  was  much  at  variance.  The  Muhamme* 
dans  are  not  sensible  of  any  offence  in  enslaving  the  Russians,  since 
they  state  that  Russia  herself  exhibits  the  example  of  a  whole  country 
of  slaves,  and  particularly  in  the  despotic  government  of  her  soldiery* 
•'  If  we  purchase  Russians,"  say  they,  "  the  Russians  buy  the  Kazxakf 
on  our  frontier.  We  are  Muhammedans,  and  they  tamper  with  these 
people  by  threats,  bribery,  and  hopes  to  make  them  forsake  their  creed 
and  become  idolators.  Look,  on  the  other  hand,  at  the  Russians  in 
Bokhara,  at  their  liberty,  comfort,  and  toleration,  and  compare  it  with 
the  black  bread  and  unrelenting  tyranny  which  they  experience  in  th«r 
native  country,  and  which  has  on  some  occasions  driven  them  vohmtarily 
to  us."  We  shall  not  attempt  to  decide  between  the  parties,  but  it  is  a 
melancholy  reflection  on  the  liberties  of  Russia,  that  they  admit  of  a 
comparison  with  the  institutions  of  a  Tartar  kingdom,  whose  pity,  it  i» 
said,  is  only  upon  a  par  with  the  tyranny  of  the  Afghan. 

With  Russians,  Hindus,  and  Uzhlks,  our  circle  of  acquaintance  at 
Bokhara  soon  increased,  and  most  of  the  Afghan  and  CabtU  merdmnta 
•ought  our  society,  and  we  could  not  but  feel  gratified  at  the  favorable 
opbion  entertained  by  them  of  the  British  in  India.  One  of  them. 
SimwAa  Khan,  a  Lohanee  merchant  of  great  opulence,  to  ^om  wa 
wwe  never  introduced,  ofiered  us  any  money  we  might  require,  and  did 
it  in  a  manner  that  left  no  doubt  of  his  sincerity.  We  were  assailed 
hy  him  and  his  countrymen,  and  even  by  Uzbeks,  to  give  notes  of 
)mnd»  certifying  our  acquaintance  with  them;  for  the  Afghans  be- 
Beve  the  hand- writing  to  be  a  bond  of  union  between  English* 
men,  and  that  the  possession  of  it  secures  them  an  honorable  recep* 
tion  in  India.    We  complied  with  the  wishes  of  those  who  deserved  . 
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our  confidence.  Among  oar  other  friends  was  a  Cashndr  merchant* 
who  wished  me  much  to  assist  him  in  the  preparation  of  cochineal, 
which  is,  I  helieve,  found  in  Bckhdra,  as  a  worm  attached  to  the  root  of 
a  wild  shrub.  There  was  also  an  old  man  named  Haji  Mibuk,  who  had 
Been  the  world  from  Canton  to  Ck>nstantinople,  and  secretly  brought 
many  old  coins  and  rarities  which  are  acceptable  to  Europeans.  The. 
most  intimate  perhaps  of  all  our  acquaintance  was  our  landlord,  an 
IJzM  merchant,  named  Makhsum,  who  traded  to  Ydrkand.  He  paid 
US  a  daily  visit,  and  generally  brought  some  of  his  friends  along  with 
bim.  I  shall  mention  an  incident  regarding  this  person,  which  is  cre- 
ditable to  him.  He  was  a  most  communicative  man,  and  gave  me  much 
interesting  information :  as  our  intimacy  increased,  I  interrogated  him 
closely  on  the  revenues  and  resources  of  Bokhara,  on  its  extent  and 
power,  and  produced  a  small  map  of  the  country  to  exhibit  before  him. 
He  replied  to  all  my  inquiries,  and  then  begging  me  to  shut  up  the 
map,  besought  me  never  again  to  produce  such  a  paper  in  Bokhara, 
since  there  were  innumerable  spies  about  the  King,  and  it  might  bo 
productive  of  very  serious  consequences.  He  still  continued  his  visits, 
and  his  information  with  the  same  freedom  as  before.  On  our  first 
arrival  in  the  city,  the  keeper  of  the  caravansary  refused  us  quarters, 
because  we  had  no  character,  that  is,  we  were  neither  merchants  nor 
ambassadors  ;  but  this  good  man  had  let  his  house  to  us.  He  had 
been  attacked  by  his  neighbours,  terrified  by  his  friends,  and  he 
bimaelf  trembled  at  the  jisk  which  he  had  incurred.  The  keeper  of 
the  caravansary  now  hid  his  head  in  shame,  and  the  landlord  shared 
our  intimacy ;  his  neighbours  curried  favor  with  him  to  be  brought  to 
us,  and  our  society  was  more  courted  than  was  agreeable. 


lU.— On  the  CUmate  ofNagpHr.  By  W.  Geddes,  Surgeon,  Mad.  Bur.  Reg^ 
To  the  Editor  of  the  Journal  of  the  Asiatic  Society.  m* '  \ 
At  the  request  of  my  friend,  Mr.  Malcolmson,  of  the  left  wing, 
Madras  European  Regiment,  I  have  the  pleasure  to  forward  the  result 
of  some  meteorological  observations,  which  he  tells  me  may  be  inter- 
esting to  you.  I  am  much  afraid  that  he  may  have  given  you  reaaon 
to  expect  more  useful  information  on  this  subject  than  I  have  it  in  my 
power  to  give  you;  but  the  truth  is,  that  I  have  generaUy  confined  my 
observations  to  the  appearances  on  the  sky,  in  the  shape  of  clouds,  and 
We  paid  less  attention  to  the  indications  given  by  instruments;  as  | 
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bave  been  so  situated  tbat  I  bave  eitber  not  bad  sufficient  leisure  to 
make  a  regular  series  of  observations  on  tbe  latter,  or  tboee  instm* 
ments  in  my  possession  bave  not  been  sufficiently  oorrect  to  allow  me 
to  depend  mncb  upon  tbem.  This  you  will  at  once  observe  from  tbe 
circumstance  of  my  barometrical  inquiries  being  made  on  the  symj^e- 
someter,  in  the  accompanying  table ;  and  you  will  perceive  tbat  tbe  in- 
strument I  have,  wbich  was  received  here  apparently  in  good  order,  in 
tbe  month  of  January,  1881,  from  England,  has  become  liable  to  the 
objections  made  to  it,  by  yourself,  in  the  15tb  volume  of  tbe  Asiatic 
Researcbes*,  and  this  to  such  a  degree,  tbat  I  am  doubtful  whether  yea 
can  make  any  use  of  tbe  results  which  I  now  send  you.  They  fully 
bear  out  however  your  own  observations.  In  Europe,  it  appears,  tbe 
instrument  is  conceived  to  rise  in  its  indications,  instead  of  lowering,  as 
with  us,  at  least  if  I  may  judge  from  a  note  made  in  tbe  lOtb  volume  of 
Baawsraa's  Jommal  of  Science ;  altbougb,by  tbe  bye,  tbe  remark  is  rather 
obscure.  With  respect  to  the  hygrometer  used  by  me,  it  is  one  upon 
Katbb's  plan  of  the  <nMna  grassf*  made  by  Robinson,  in  Devonriiire 
Street,  which  is  convenient  from  tbe  facilities  of  ascertaining  its  indi* 
cations.  Its  extreme  dryness  is  0,  extreme  moisture  9.05,  and  the 
state  of  tbe  atmosphere  is  at  once  shown  from  the  index  on  tbe  top  of 
tbe  instrument.  By  some  trials  made  with  Danibll's  hygrometer,  1 .64 
ef  Katbb  was  equal  to  31  degrees  of  dryness,  and  1.96  of  the  former  to 
26  of  dryness,  and  3.69  to  10  degrees,  as  indicated  by  the  dew-point 
on  DanibllJ*  You  will  perceive  that  I  have  not  made  my  observationa 
at  tbe  extremes  of  tbe  diurnal  changes  in  the  atmosphere ;  but  as  I  have 
already  said,  I  bave  been  in  the  habits  chiefly  of  noting  the  state  of 
my  instrument  more  as  explanatory  of  the  appearances  on  the  sky, 
than  with  other  objects,  and  have  accordingly  chosen  the  periods  which 
were  most  convenient  to  myself,  for  recording  their  indications.  The 
state  of  the  seasons,  as  extracted  from  my  medical  reports,  will  eiqtlaia 
some  points  regarding  the  thermometer,  and  the  quantity  of  rain  given 
is  that  observed  to  bave  fallen  at  Nagpiir  at  the  distance  of  nine  miles 
of  this  place,  and  which  was  recorded  by  Dr.  Wtllib»  late  Residency 
Surgeon  there. 

*  Vide  alto  GLBAKiifGS  in  Scibncb,  L  201. 

t  (Andr^pogtm  eomtortumj 

X  Ai  the  temperature,  at  which  these  oompariBons  were  made,  is  not  meatioeed, 
it  is  impossible  to  form  a<correct  scale  for  Katb&'s  hygrometer :  tiie  safeat  plaa  wiQ 
be  to  aatame  that  equal  iacremenU  denote  nearly  equal  aooosaioM  ef  aqotons  ten- 
sion ;  9.05  being  100  or  extreme  moisture,  each  indication  may  be  dirided  b/  9  la 
ftnd  the  tcntionr  roughly.— £n. 
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BmUfioetM  ^  Meteorologies  Remarke  made  ta  the  Periodical  Retmne  from  the 
Medical  Department  qf  the  Right  Wing,  Madrae  Emropean  Regimentt  etationod 
at  Kan^ti. 

First  quarter  of  1831.—"  The  period  includes  the  last  half  of 
the  cold  and  the  commencement  of  the  hot  season.  In  January  of  the 
preset  quarter,  the  sky  was  for  the  most  part  clear  throughout  the 
month,  the  cloudy  appearances  never  extending  heyond  a  little  cirros, 
or  cirro-cumulus,  or  a  few  cumuli  dissolving  in  the  evening ;  and  the 
wind  was  most  generally  from  some  part  of  the  west  in  the  morning, 
and  the  east  in  the  course  of  the  day,  hut  seldom  hlbwing  with  great 
strength  from  any  quarter,  or  continuing  past  sunset.  The  last  day  of 
January  and  first  five  days  of  Fehruary  exhihited  appearances  of  a  more 
moist  state  of  the  atmosphere,  with  a  greater  variety  in  the  dondy  for- 
maticms,  and  there  was  a  slight  rain  through  the  greater  part  of  the 
second  of  this  month,  and  again  more  heavily  in  the  afternoon  of  the 
fourth.  During  the  remainder  of  Fehruary,  likewise,  a  greater  degree  of 
humidity  prevailed,  than  in  January,  and  nimhal  masses  were  frequent- 
ly to  he  seen  around  the  horizon  in  the  afternoon,  or  evening.  The 
sky  was  generally  covered  with  a  layer,  more  or  less  dense  or  irregular, 
of  a  cirro-cumulous  nature  in  the  morning,  and  from  this  occasionally  a 
few  drops  of  rain  were  found  to  fall  about  sunrise,  while  cumuli  succeed- 
ed to  this  in  the  course  of  the  day.  On  the  third  the  sky  veas  obscnr^ 
by  a  fog  in  the  morning,  and  again  on  the  2i8t  and  22nd  a  lees  degree 
of  this  description  of  cloud  was  present  at  the  same  time,  in  either  case 
ending  in  cumuli.  These  cumuli,  from  whatever  source  originating, 
often  changed  into  cirro-cumuli  in  the  evening,  and  in  other  cases 
went  on  at  an  earlier  part  of  the  day,  to  form  cumulo-strati,  or  nimbal 
clouds  on  various  parts  of  the  horizon.  Excepting  from  the  latter  doods, 
cirrus  was  but  rarely  seen,  and  there  were  only  tiiree  perfectly 
dear  days  throughout  the  month.  The  wind,  which  was  occasionally 
modified  in  the  afternoon  by  the  presence  of  douds,  observed  the  same 
general  course  as  in  January  ;  but  occasionally  southerly  wind  began 
early  in  the  forenoon,  changing  afterwards  to  one  from  the  north-east, 
and  this  also  was  often  found  blowipg  more  steadily  than  in  the  pie- 
ceding  month*  The  month  of  March  presented  occasional  short  poi- 
ods  of  a  moist  description,  having  cumulo-stratus  masses  formed  in  the 
afternoon,  and  from  one  of  these  a  considerable  fall  of  rain  took  place 
on  the  night  of  the  10th.  At  other  times,  the  appearances  were  much  like 
those  of  tiie  preceding  months,  but  in  a  less  degree,  and  the  wind  ia 
general  followed  the  same  course  as  in  February." 

Second  quarter  of  1881.— "This  period,  as  mentioned  in  former 
report,  indudes  the  height  of  the  hot  season,  and  the  oommenoemeiit  of 
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the  rains.  The  seasonfi  in  general  in  this  country,  succeed  to  each 
other  with  so  much  regularity,  and  each  in  its  appropriate  period  exhi- 
bits so  little  variety  in  the  circumstances  of  different  years/ that  it  ap- 
pears unnecessary  to  enlarge  upon  those  of  the  present  season,  further 
than  to  point  at  same  period  of  last  year.  Referring  therefore  to  my 
report  for  this  quarter  of  1830, 1  have  to  state,  that  the  chief  peculiari- 
ties of  the  present  season  have  been  a  greater,  and  more  continued, 
degree  of  heat,  than  in  the  hot  months  of  last  year,  a  somewhat  more 
early  occurrence  of  the  rains,  and  their  being  in  greater  abundance 
tiian  during  the  month  of  June,  in  1830.  In  the  beginning  of -April, 
several  showers  fell,  and  one*  of  these,  on  the  8th  of  the  month,  consist- 
ed  of  hailstoneSf  the  largest  of  which  varied  from  six  to  nine  inches  in 
eircnmference.  From  this  period,  however,  on  to  the  commencement 
of  the  monsoon,  with  the  exception  of  a  few  drops  at  distant  periods, 
no  rain  took  place,  and  this  space  of  two  months  was  one  unbroken 
continuation  of  hot-weather.  During  this  time  a  registering  thermo- 
meter, exposed  to  a  breeze  in  an  outer  room,  shewed  the  rising  of  the 
quicksflver  daily  from  the  27th  of  April  to  the  7th  of  June,  with  three 
exceptions,  to  from  100  to  107.  To  this  succeeded  the  rains,  which 
commenced  on  the  afternoon  of  the  latter  date,  and  throughout  the  re- 
mainder of  the  month  showers  took  place  almost  daily ;  the  quantity  of 
rain  by  the  end  of  the  montb  being  nearly  double  that  of  the  same 
period  of  last  year." 

Third  quarter  of  1831. — "This  period  comprises  the  chief  part 
of  the  rains,  and  at  the  same  time  the  most  unhealthy  portion  of  the 
year.  As  mentioned  in  last  report,  a  great  quantity  of  rain  fell  in  June; 
but  this  was  followed  by  a  dry  period  of  twenty  days,  viz.  from  the 
22nd  of  June,  until  the  11th  of  July.  The  remainder  of  tiie  latter 
month  was,  generally  speaking,  wet,  especially  towards  the  end  of  the 
month  ;  but  altogether  the  rain  which  fell  in  July  was  somewhat  below 
the 'Quantity  in  the  same  period  of  last  year.  The  month  of  August  in 
both  years  has  been  attended  with  the  most  continued  rain  of  the  sea- 
son, and  this  has  kept  up  a  continued  degree  of  moisture  on  the  surfieu^ 
throughout  the  month.  In  September,  there  have  been  a  few  larger 
intervals  of  fair  weather,  but  occasionally  heavy  falls  of  rain  have  taken 
l^ace,  and  the  ground  has  been  in  a  constantly  moist  state  in  conse- 
qoence.  The  monsoon,  on  the  whole,  has  been  accompanied  with  the 
mverage  quantity  of  rain,  tiie  chief  peculiarities  being  the  extensive  fdl 
in  Jnne,  and  the  succeeding  dry  weather  until  the  middle  of  July* 
31ie  wind,  as  usual,  has  been  chiefly  from  the  westward,  and,  at  times, 
in  &e  early  part  of  the  season>  has  blown  with  considerable  strength. 
.•  Vide  page  5. 
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In  the  month  of  Angnst,  however*  and  more  especially  iff  Septembers- 
there  have  been  occasionally  north  or  south  easterly  winds,  and  some  of 
these  have  been  attended  with  heavy  fedls  of  rain." 

Fourth  quarter  of  1831. — "The  weather  throughout  the  quarter 
haji  shewn  little  of  that  settled  appearance  which  formed  its  principal 
feature  in  the  same  period  of  last  year,  and  which  is  usual  at  this  season. 
A  greater  tendency  to  the  formation  of  cloudy  masses  upon  the  sky, 
and  the  frequent  deposition  of  rain  horn  these,  has  continued  to  prevail 
after  tUe  termination  of  the  usual  rainy  months,  than  was  manifested 
during  the  same  period  of  1830,  and  has  given  altogether  to  the  pre- 
sent season  the  peculiarity  of  a  combination  of  cold  and  moisture;  bat*. 
at  the  same  time,  a  less  degree  of  extreme  heat  and  cold,  than  are  usoal 
at  Kmnpti  at  this  period  of  the  year.  The  rain  has  fallen  particularly, 
from  the  15th  to  the  20th  of  October,  in  the  first  and  last  we^k  of 
November,  and  in  the  beginning,  and  from  the  15th  to  the  26th  of 
Deeember.  The  winds  have  in  the  intervals  of  settled  weadio*  fbl« 
lowed  their  usual  course  in  these  months,  of  blowing  slightly  from  the 
eastward  in  the  fore  and  afternoons,  and  occasionally  in  the  evening ; 
wfaile»  in  the  night  and  morning,  there  has  either  been  a  calm,  or  a 
slight  wind  from  the  westward.  In  the  more  unsettled  portions  of  the 
quarter,  the  wind  has  either  been  irregular,  or  modified  by  the  presence 
or  passage  of  raining  clouds,  or  it  has  shifted  from  either  the  north* 
east  or  south,  to  another  quarter,  from  whence  it  has  blown  for  a  day 
or  two»  and  the  change  has  been  generally  attended  by  a  greater  or  leas 
degree  of  rains." 

First  half  yearly  return  of  1832. — "  The  period,  comprising  the 
last  half  of  the  cold  season,  the  whole  of  the  hot-weather,  and  tie 
ccmmencement  of  the  rains,  has  altogether  been  a  favouraUe  one  with 
respect  to  the  health  of  the  regiment :  and  this  circumstance  appeare  to 
be  referrible  to  the  genial  nature  of  the  season,  the  temperature  of 
which  remained  cool  to  a  much  later  period  than  is  usual ;  while  aloog^ 
with  this  coolness,  there  has  been  more  generally  present  a  dry  steto 
of  the  atmosphere,  than  in  the  same  seasons  of  the  preceding  years* 
The  extreme  heat,  in  the  table  prefixed,  of  Fahrenheit's  thermom^er  ap« 
pears  greater,  from  the  observations  being  taken  in  the  two  latter 
months,  on  a  registering  thermometer,  and  the  records  being  nmde 
from  the  hottest  period  of  the  day.  The  general  features  of  the  wea« 
ther  have,  as  recorded  in  former  reports,  consisted,  in  the  tmrkj 
part  of  the  half  year,  of  cool,  generally  cloudless,  days,  with  little  wind* 
diversified  on  the  20th  of  February  by  a  considerable  fall  of  rain,  witii 
wind  from  the  eastward;  and,  latterly,  until  the  8th  of  Jane  there  hat 
been  a  gradual  or  irregular  increase  of.  temperature,  with  ocresjonal 
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marks  of  greater  moisture  in  the  atmospliere ;  but  excepting  fdightly  on 
Ae  2(Hh  of  March,  no  run  has  Men  beyond  a  few  drops  till  the  peri^ 
od  of  June  above-mentioned.  The  course  of  the  season  altogether  ha» 
been  observed  to  be  more  backward  than  is  usuid.  The  temperature 
has  remained  low  to  a  later  period ;  the  progress  of  vegetation,  as  exhi* 
bited  in  the  time  of  flowering  of  trees,  and  the  maturation  of  their  fruits*, 
has  been  considerably  behind  what  has  been  observed  in  previous  years  i 
and  connected  perhi^  with  the  same  cause,  the  rains  have  been  be« 
yond  their  more  regular  season  of  shewing  themselves.  Thus,  after  a 
little  partial  rain  on  the  8th  of  Jcne,  the  hot  winds  recommenced,  and 
there  was  no  further  fall  of  rain  until  the  17th  of  the  month;  since 
which  period,  till  the  date  of  this  report,  the  season  has  resumed  ita 
Qsnal  course,  and  the  weather  has  become  moist  and  cool,  with  occa* 
sional  falls  of  ram.'* 

6th.  Second  half  year  of  1832.— <'  The  period  which  includes  the 
greater  part  of  the  rainy  season,  and  half  of  the  cdd  weather,  has  beea 
distinguished  by  the  abrupt  cessation  of  the  former,  and  the  long  con* 
tiauance  accordingly  of  a  dry  state  of  the  atmosphere,  with  its  neces«^ 
sary  consequence  of  a  less  degree  of  moisture  of  the  soil,  and  of  vegeta- 
tion ;  and»  as  will  be  supposed  also,  of  sources  of  malaria.  The  regular 
xmins  may  indeed  be  said  to  have  terminated  in  the  end  of  July  in  the 
present  season;  for  in  the  month  of  August,  in  which  usually  the  most 
continned  or  heavy  falls  take  place,  there  has  only  been  about  a  quarter  of 
the  usual  supply,  divided  however  very  generally  over  the  whole  month; 
while  in  September,  about  half  the  quantity  of  the  last  two  years  has  fallen* 
tiie  greater  part  of  which  took  place  in  the  first  four  days  of  the  month* 
and  again  on  the  20th  and  21st.  Since  this  period,  with  the  exception 
of  a  single  shower  on  the  7  th  of  October,  and  a  slight  rain  on  the  10th 
of  December,  the  weather  has  been  perfectly  dry,  exhibiting  a  settled 
appearance,  with  a  cloudless  sky ;  or  it  has  been  more  or  less  disturbed 
1^  the  presence  of  rain  or  storms  in  neighbouring  latitudes,  chiefly,  it 
would  i^pear«  from  other  observations,  to  the  eastward.  Altogether* 
tiie  quantity  of  rain  of  the  present  season  does  not  exceed  half  of  that 
ef  1881*  or  two-thirds  of  1830 ;  and  the  fall  is  further  peculiar  in  this* 
that  unlike  that  of  last  year,  which  continued  heavily  on  through  the 
Bionthft  of  August,  September*  October,  November,  and  December,  and 
«f  1830*  which  was  also  heavy  in  August  and  September,  with  a  consi- 
derable fall  likewise  in  October,  the  chief  portion  of  the  present  3rear 
has  tidcen  place  m  the  months  of  June  and  July,  with  only  a  scanty 
supply  afterwards." 

Daring  the  months  of  January,  February,  and  March,  1833,  the  chief 
featolre  has  been  the  continued  dry  state  of  the  atmosphere;  and*  accord- 
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Ingly,  the  cloudy  appearances,  which  have  for  a  day  or  two,  at  timei, 
shetm  a  less  degree  of  this  state,  have  never  gone  on  to  rain  farther 
than  a  few  drops ;  while  the  weather  has  generally  continued  for  long 
periods  of  an  extremely  settled  appearance. 

The  hail-storm  on  the  8th  of  April,  1881,  was  referred  at  the  time  to 
the  occurrence  of  an  opposite  current  of  dry  winds,  which  appeared  to 
impinge  upon  the  sheet  of  rain  presented  to  its  influence,  and  the  fol- 
lowing description,  taken  from  notes  immediately  afterwards,  seems  to 
confirm  this  idea.  Neither  the  S3nnpiesometer  or  thermometer  shewed 
any  thing  worthy  of  notice  at  this  period.  The  hygrometer  had 
through  the  6th  and  7th  of  the  month  ranged  from  1.40  to  1.72,  and 
during  the  8th,  it  stood  at  2.17  at  9  a.  m.,  2.12  at  2  p.  m.,  and  2.22 
at  8  p.  M.  Until  past  2  p.  m.  the  appearances  on  tiie  aky  had  been 
cirrus  from  a  distant  nimbal  cloud  in  the  morning,  cirro-cumnliu, 
loose  cirro-stratus,  and  some  cumuli,  passing  below  this,  also  of  a  loose 
etructure.  The  wind  had  been  blowing  from  th^  eastward  in  die  morn- 
ing, changing  in  the  forenoon  to  the  south-east,  and  continuing  from 
thence  afterwards;  but  towards  2  p.  m.  the  course  of  the  cumuli  dwve 
shewed  a  current  of  air  flowing  there  from  the  westward.  Shortly  af- 
ter two,  some  distant  thunder  was  heard,  and  the  sky  had  become 
nearly  covered  with  cirrus.  Cumuli  were  observed  to  commence  rain- 
ing in  the  west,  and  they  increased  in  size,  and  i4>proached  from  that 
direction  about  4  p.  m.  Another  nimbus  was  seen  in  the  south-east- 
ward, while  that  in  the  we^  was  advancing,  and  loud  gusts  of  wind 
with  much  dust  began  blowing  from  the  former  towards  the  latter.  lo 
the  mean  time,  the  western  cloud  kept  approaching,  the  rain  falling 
from  it,  presenting  a  whitish  appearance  above  the  dust,  some  scad 
was  seen  passing  before  it,  in  a  course  towards  the  east,  and  immedi* 
ately  a  heavy  fall  of  hail  took  place,  driven  by  a  wind  from  the  weit- 
ward.  The  hail  continued  to  fall  for  several  minutes,  and  the  oonne 
of  the  doud  towards  the  east  could  be  traced  for  at  least  four  miles,  by 
the  damage  done  to  tiie  fruit  trees,  glazed  window^,  &c.  in  the  canton- 
ment. The  breadth  of  the  shower  however  was  extremely  small,  the 
ground  being  found  quite  dry  at  a  few  hundred  yards  to  the  soatb* 
ward  frt>in  where  the  hail,  or  rather  the  masses  of  ice,  fell  in  greatest 
quantity.  These  masses  were  irregular,  and  clean  on  the  outer  sorfwe. 
but  in  the  centre  presented  a  white  crystallized  i4>pearance.  Throogh- 
out  the  evening  afterwards,  several  large  cumulo-strati  were  seen  in  the 
east,  with  much  lightning  there;  and  a  cool  breeze  blew  from  tfaenoe* 
with  cumulous  frragmenta  of  cloud  on  a  clear  sky. 

W.  G. 
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TV. —Table  ebewmg  the  Rise  of  Spring  tides  in  Bombay  Harbour,  daring 
nigit  and  day,  for  the  year  1832,  communicated  bg  Ben.  Noton,  Esf. 


Date  and  state 

Rise  of  the  Tide. 

Date  and  state 

Rite  of  the  Tide. 

of  the  Moon. 

of  the  Moon. 

VI    fcUV    i«»\^/*«» 

Day. 

Night. 

Day. 

Night. 

ft. 

in. 

ft. 

in. 

ft 

in. 

ft. 

in. 

Jaonaiy      14 

0 

0 

14 

6 

11 

0 

0 

14 

6 

15 

13 

6 

16 

0 

12 

13 

9 

15 

6 

16 

14 

3 

16 

5 

13 

14 

6 

15 

9 

017 

15 

0 

17 

9 

14 

15 

6 

16 

0 

18 

15 

9 

17 

11 

0\b 

15 

9 

16 

0 

19 

16 

0 

17 

11 

16 

16 

0 

15 

5 

20 

16 

0 

17 

6 

17 

15 

8 

14 

6' 

21 

15 

6 

0 

0 

18 

15 

2 

0 

0 

28 

0 

0 

12 

6 

26 

0 

0 

12 

9 

29 

11 

3 

13 

6 

27 

12 

9 

13 

9 

30 

12 

0 

14 

3 

28 

13 

6 

14 

3 

31 

12 

6 

15 

0 

29 

14 

6 

14 

9 

Febmary       1 

13 

2 

15 

5 

#30 

15 

6 

15 

0 

•? 

13 

6 

15 

7 

May              1 

16 

3 

15 

5 

3 

14 

0 

15 

7 

2 

16 

7 

15 

3 

4 

14 

2 

0 

0 

3 

16 

9 

0 

0 

12 

0 

0 

13 

6 

10 

0 

0 

13 

3 

13 

12 

6 

14 

8 

11 

13 

3 

14 

0 

14 

13 

6 

15 

9 

12 

14 

3 

14 

3 

15 

14 

6 

16 

9 

13 

14 

9 

14 

3 

016 

15 

3 

17 

5 

014 

15 

0 

14 

3 

17 

16 

9 

17 

5 

15 

15 

0 

13 

9 

18 

15 

9 

17 

0 

16 

14 

9 

13 

Z* 

19 

15 

3 

0 

0 

17 

14 

3 

0 

0 

27 

0 

0 

11 

6 

'      26 

0 

0 

13 

0 

28 

11 

0 

12 

9 

27 

13 

6 

13 

6 

29 

11 

6 

14 

0 

28 

14 

6 

14 

3 

March          1 

13 

0 

15 

0 

29 

16 

0 

14 

6 

•  2 

14 

0 

15 

9 

#30 

16 

3 

14 

6 

3 

14 

6 

15 

9 

31 

16 

9 

14 

6 

4 

15 

0 

15 

6 

June             1 

16 

9 

14 

3* 

5 

14 

9 

0 

0 

2 

16 

6 

0 

0 

12 

0 

0 

13 

6 

9 

0 

0 

13 

0 

13 

12 

6 

15 

0 

10 

14 

0 

13 

6 

14 

14 

0 

16 

3 

11 

14 

9 

14 

0 

15 

14 

9 

16 

9 

12 

15 

3 

14 

3 

016 

15 

6 

17 

0 

013 

15 

6 

14 

6 

17 

15 

9 

17 

0 

14 

15 

9 

14 

9 

18 

16 

0 

16 

6 

15 

15 

11 

14 

9' 

19 

16 

0 

0 

0 

16 

15 

9 

0 

0 

27 

0 

0 

12 

3 

24 

0 

0 

13 

0 

28 

11 

6 

13 

6 

25 

14 

0 

14 

0 

29 

12 

9 

14 

9 

26 

15 

6 

14 

6 

30 

13 

9 

15 

0 

27 

16 

6 

14 

9 

31 

14 

6 

15 

3 

#28 

17 

0 

15 

0 

April      %\ 

15 

3 

15 

9 

29 

17 

6 

15 

3 

2 

15 

9 

16 

0 

30 

17 

9 

14 

T 

3 

16 

0 

0 

0 

Unly              1 

17 

3 

0 

0 
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Date  and  state 

Rue  of  the  Tide.   1 

Date  and  state 

Rise  of  the  Tide. 

of  the  Moon. 

j 

of  the  Moon. 

Day. 

Night.  1 

Day. 

Night. 

ft.  in. 

ft.  in.  \ 

ft. 

in. 

ft.  in. 

Joly      8 

0   0 

12   0 

October   5 

0 

0 

11   6 

9 

13   0 

12   6 

6 

12 

9 

12   6 

10 

13   9 

12   9 

7 

13 

9 

13   6 

11 

14   3 

13   0 

8 

14 

0 

14   3 

12 

14   7 

13   0 

9 

14 

5 

15   0 

013 

14   7 

13   0 

QIO 

15 

0 

15   3 

14 

14  11 

13   0 

11 

15 

0 

15   6 

15 

14  11 

0   0 

12 

14 

9 

0   0 

23 

0   0 

12   0 

20 

0 

0 

13   9 

24 

14   0 

13   0 

21 

14 

9 

14   9 

25 

15   3 

14   0 

22 

15 

3 

15   6 

26 

16   3 

15   0 

23 

15 

6 

16   3 

•27 

17   3 

15   6 

•24 

15 

6 

16   3 

28 

17   6 

16   0 

25 

15 

3 

16   0 

29 

17   9 

16   3 

26 

14 

9 

15   6 

30 

17   3 

0   0 

27 

13 

5 

0   0 

.Angurt    7 

0   0 

11   9 

November  4 

0 

0 

12   6 

^      8 

13   3 

12   3 

5 

13 

3 

13  16 

9 

14   3 

12   8 

6 

13 

9 

14   6 

10 

14   6 

13   3 

7 

14 

3 

15   9 

on 

14   9 

13   6 

O  8 

14 

9 

16   3 

12 

15   0 

13  10 

9 

14 

11 

16   6 

13 

15   1 

13  10 

10 

14 

7 

16   3 

14 

15   1 

0   0 

11 

14 

0 

0   0 

22 

0   0 

12   3 

18 

0 

0 

14   0 

23 

14   3 

13   3 

19 

14 

0 

14   9 

24 

15   6 

14   6 

20 

14 

6 

15   6 

25 

16   6 

15   0 

21 

14 

9 

16   3 

#26 

16   9 

15   9 

•22 

14 

9 

16   3 

27 

16   9 

16   0 

23 

14 

3 

16   3 

28 

16   9 

15   9 

24 

14 

0 

15   9 

29 

16   3 

0   0 

25 

13 

6 

0   0 

September  5 

0   0 

tl   6 

December  3 

0 

0 

13   0 

6 

12   9 

11   9 

4 

13 

0 

14   0 

7 

13   6 

12   6 

5 

13 

6 

15   0 

8 

14   3 

13   3 

6 

14 

3 

16   6 

9 

14   9 

14   0 

7 

14 

9 

17   0 

10 

15   0 

14   3 

O  8 

15 

0 

17   8 

on 

15   3 

14   6 

9 

15 

0 

17   8 

12 

15   3 

0   0 

10 

15 

0 

0   0 

20 

0   0 

12   0 

18 

0 

0 

14   0 

21 

14   3 

13   0 

19 

13 

3 

14   9 

22 

15   0 

14   3 

20 

13 

3 

15   S 

23 

16   0 

15   3 

21 

13 

3 

15   9 

•24 

16   3 

15  10 

•22 

13 

6 

16   0 

25 

16   3 

16   0 

23 

13 

6 

16   0 

26 

16   0 

15   6 

24 

13 

0 

15   3 

27 

14   9 

0   0 

25 

13 

0 

0  d 
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18tt.]  0»  tie  Native  Um^mOmre  of  Tmrjfemime.  M9 

y.--On  the  Native  Matmfactvre  of  Turpentine.  i)5' 
It  would  be  an  useful  point  of  inquiry  to  discover  in  how  hr  we 
may  turn  the  natural  as  weU  as  artificial  prodncti  of  this  country  to 
account,  without  looking  elsewhere,  and  particularly  to  England :  m 
the  shape  of  magazine  stores.  Government  has  from  the  beginning  been 
importing  articles  of  various  descriptions  at  a  great  ezpence,  and  at 
great  risk ;  many  of  which  are  not  only  procurable  in  the  country,  but 
to  be  purchased  at  a  rate  much  lower,  and  of  a  quality  infinitely  superi- 
or, to  those  from  England.  No  person  acquainted  with  the  interior  of 
an  arsenal  or  magazine,  who  has  given  the  matter  any  consideratiiHi 
whatever,  can  be  at  a  loss  to  see  how  the  question  applies,  and  both  as 
a  matter  of  economy,  and  as  a  method  of  introducing  stores  of  a  better 
description  into  the  public  dep6t8,  a  professional  officer  could  not 
better  apply  his  attention,  than  in  endeavoring  to  prove  to  Govern- 
ment the  value  of  such  an  inquiry.  I  will,  as  opportunity  offers,  bring 
forward  points  that  come  under  my  immediate  observation ;  and  al- 
though to  many  people  the  subjects  of  discussion  may  appear  trifling 
and  uninteresting,  or  unworthy  of  that  consideration,  that  I  am  inclined 
to  give  them,  it  must  still  be  recollected,  that  a  veiy  trifling  saving  on 
the  rate  of  an  article  much  in  requisition  is  a  matter  of  considerable 
importance,  where  the  consumption  of  the  article  in  question  is  g^eat. 
In  commencement  of  the  subject,  I  will  take  the  common  fir  (Pinus 
longifolia),  native  name  Mr,  in  great  abundance  in  the  lower  line  of 
bills  that  skirts  the  Duns,  or  valleys  (at  the  foot  of  the  Him41ayas)« 
and  separating  them  from  the  plains.  From  this  tree  the  natives  obtain* 
in  their  rough  way,  tar  and  turpentine,  and  use  the  wood  for  work 
where  lightness  is  required.  T^e  tar  made  by  them,  I  imagine,  is  «qual 
to  that  obtained  by  a  more  refined  process,  and  the  turpentine  merely 
requires  that  attention  which  every  establishment  under  the  eye  of 
skilful  management  could  give,  in  producing  the  article  as  good  as 
that  horn  Europe.  The  method  of  obtaining  tar,  as  put  into  practice 
by  the  natives  at. the  foot  of  these  hills,  is  more  simple,  and  apparently 
better  than  what  is  described  as  the  custom  in  Norway,  and  other 
countries  in  Europe,  where  tar  is  made  by  the  foresters.  The  wood 
selected  for  the  purpose  is  that  which  has  either  been  cut  or  blown  down 
tiie  previous  season,  and  which  is  dry.  This  is  cut  up  into  small  pieoes* 
and  put  into  large  earthen  pots,  holding  about  10  seers  (or  gmrtase), 
'with  narrow  necks,  through  the  bottom  of  which  holes  of  about  )  of 
an  inch  have  been  drilled.  A  pot  so  filled  with  the  wood  is  then  luted 
over  with  wet  mud  on  the  top  and  sides,  and  a  hole  being  dug  in  the 
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ground,  a  smaller  pot,  holding  about  f  of  a  seer  of  the  same  descrip- 
tion as  the  above,  is  placed  in  it,  over  which  the  large  one  is  put,  and 
the  space  round  refilled  with  earth ;  a  heap  of  cow-dung,  about  16 
seers,  is  then  piled  over  the  whole,  (which  during  the  operation  requires 
replenishing. with  about  an  equal  quantity*)  this  is  set  fire  to,  and  kept 
burning  for  about  eight  or  nine  hours,  after  which,  the  pots  are  remov- 
ed, and  the  tar  which  has  run  off  into  the  lower  vessel,  is  put  aside  into 
a  receptacle  for  that  purpose :  each  pot  runs  off  about  five  chittaks  of  tar, 
and  gives  a  refuse  of  about  a  seer  of  charcoal— five  men  will  make  about 
two  maunds  and  10  seers,  or  nine  of  these  pots  full  of  tar,  during  the 
month,  and  the  ezpence  of  the  article  will  be  as  follows : 

1.  Oneheadman,  atper  month, 5    0    0 

Four  men,  at  each  four  rupees, 16    0    0 

Purchase  of  pots  and  sundries, 1    0    0 

Total, 22    0   0 


"Which  on  2^  maunds  will  give  arate  per  seer  of  three  annas  and  1 1  pie, 
nearly,  from  which  is  to  be  deducted  the  value  of  the  charcoal,  which  in 
a  large  manufactory  is  considerable ;  in  the  above  seven  maunds,  35  seen, 
which  in  the  forests  would  sell  for  two  rupees,  reducing  the  rate  per  seer 
of  tar  to  three  annas  seven  pie  nearly.  This  tar  is  used  on  the  boats  oa 
the  Doab  Canal,  and  also  on  the  wood-work  of  the  dams  and  regulate 
ing  bridges,  and  wherever  a  weather  boarding  mixture  is  required; 
and  I  believe  it  may  be  recommended  in  every  way.  The  common  native 
turpentine  is  used  also  with  the  tar  for  these  purposes.  The  fir  wood 
itself  is  good  for  boxes,  table,  planks,  and  articles  of  that  descriptioD, 
and  also  makes  floats  for  rafting  the  heavier  varieties  of  wood :  it  has 
also  been  used  in  making  boats,  (an  experiment  tried  from  its  lightness, 
and  cheapness  of  working,)  but  without  that  success  that  was  anticipated, 
the  planking  having  becc^me  completely  rotten  and  unserviceable  after 
the  work  of  two  seasons.  The  natives  hold  the  wood  in  no  esteem  what- 
ever, but  experience  has  shewn  that  for  the  purposes  above-mentioned, 
namely  for  boxes,  &c.  this  fir  is  as  good  as  the  common  deal,  and 
from  its  excessive  lightness  is  certainly  to  be  highly  prized. 

Fig.  1.  of  Plate  IX.  exhibits  a  sectional  view  of  the  simple  turpen- 
tine-still of  the  natives ;  a  is  the  vessel  in  which  the  wood  is  heated ; 
b  that  in  which  the  turpentine  is  collected. 

6. 
Northern  Doab,  March  26M,  1833. 
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yi.—DeierqjiMn  of  a  Sum  Dial  in  the  Comrt  of  the  MoKMa^id,  in  the 
Fort  of  Agra.    By  Capt.  J.  T.  Boilbau,  Engineers. 

Among  the  curiosities  of  this  once  great  emporiam  of  learning  and 
art,  which  have  attracted  the  attention  of  strangers,  is  a  dial-plate  of 
white  marhle,  with  lines  inlaid  on  its  surface  of  a  hlack  slate ;  similar 
to  the  accompanying  sketch.  The  style,  which  appears  to  have  been  an 
upright  round  pin,  is  gone,  and  the  inlaying  has  been  pulled  out ;  but 
the  configuration  of  the  lines  is  still  perfect,  being  marked  by  the  chan- 
nels wherein  the  inlaying  fitted.  The  breadth  of  these  channels  is 
about  gth  of  an  inch. 

The  dial-plate  is  set  up  in  the  court  of  the  Moti  Masjid,  a  building 
which  was  constructed  in  the  latter  end  of  the  reign  of  Auramozib^ 
about  the  year  1673,  and  it  is  probable  that  this  dial  was  put  up  about 
the  same  time ;  but  whether  in  its  present  site  and  position,  or  elsewhere, 
I  have  not  been  able  to  ascertain. 

The  absence  of  hour  lines,  excepting  xii  and  vi  a.  m.  and  p.  m.  would 
lead  to  the  supposition,  that  the  object  for  which  the  dial  was  con- 
structed had  reference  only  to  the  times  of  Mussulman  prayer ;  but  the 
object  of  the  circular  arc,  which  subtends  an  angle  of  about  95  degrees, 
has  never  been  explained,  although  many  celebrated  Moulavie  have 
visited  the  Masjid  and  examined  the  dial  as  it  stands. 

The  surface  of  the  dial  inclines  south  about  §ths  of  an  inch,  which  leads 
me  to  believe,  that  it  has  been  removed  from  the  place  where  it  was  ori- 
ginally fixed ;  for  the  inclination  is  too  small  to  affect  the  projection  of 
the  shadow  of  the  gnomon  in  any  sensible  degree,  and  I  believe,  there- 
fore, that  it  stood  originally  in  a  perfectly  horizontal  position. 

With  regard  to  the  true  north  point  of  the  dial,  it  is  difficult  from  . 
the  mere  inspection  of  the  lines  upon  it  to  come  to  any  determination. 
The  Mot{  Masjid  stands  in  lat.  27*  9'  nearly,  and  the  sun's  greatest  de- 
clination N.  being  23**  27|',  he  of  course  can  never  approach  nearer 
our  zenith  than  3'  41'  to  the  south.  It  is  not  possible,  therefore, 
that  the  circular  arc,  which  is  inclined  about  29*  to  the  present  meri- 
dian line,  could  under  any  circumstances  mark  the  path  of  the  shadow 
of  a  style  placed  as  the  style  of  this  dial  was,  in  a  vertical  position. 

Agra,  March  21*/,  1833. 
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ISi  Catalapte  of  (UbOM  Ohfeett  {Mat, 

yfTL.— Catalogue  of  the  most  remarkable  Celestial  Objects  visible  m  fie 
horizon  of  Calcutta,  arranged  in  order  of  Right  Ascension.  ^ 
We  have  obtained  permission  to  give  publicity  to  the  following  ca- 
talogne,  which  was  drawn  up  by  Sir  J.  S.  W.J[be8ch«ll,  toaccompmy 
the  ten  feet  reflecting  telescope  sent  out  to  India  by  that  distingmaked 
^tronomer  for  the  private  use  of  his  relations  in  this  country.  It  will 
of  course  answer  equally  well  for  other  telescopes,  and  will  in  some 
measure  serve  as  a  test  of  their  goodness  and  space-penetrating  power. 
The  names  and  numbers  in  the  last  two  columns  refer  to  Boni't 
maps  of  the  constellations,  which  afibrd  a  ready  means  of  finding  the 
place  of  the  object  in  the  heavens,  as  they  represent  the  stars  of  the 
celestial  sphere  direct,  whereas  upon  the  globe  they  are  neccssarilj 
reversed.  But  to  those  who  do  not  possess  Bodb's  maps,  the  rigbt 
ascension  and  declination  will,  with  a  little  more  trouble,  enable  die 
common  observer  to  discover  their  position,  while  the  astronomer  with 
his  transit  will  find  out  the  whole  with  ease'*'. 

Bxplanatitm  qf  the  tigns  uted  m  the  Catalogue. 
Cotsmn  1|  oonUinB  an  enumeration  of  the  whole.    One  asterisk  (*)  placed  agsiut 
a  number  denotes  that  the  object  is  striking  ^  two  'asterisks  (**)  that  it  s 
particularly  curious. 
Cohaam  2,  contains  the  right  ascension  in  hours,  minutes,  and  seconds. 
Cohmn  ^,  the  declination  in  degrees  and  minutes. 

CblHfMi  4,  N  and  S,  indicate  whether  the  declination  is  north  or  south. 
Coiemn  5,  gives  the  authority  whence  the  objects  are  extracted.  The  Roman  numben 
*  I.  n.  III.'  &c.  refer  to  Sir  W.  HsascHiLL's  catalogue  of  nebuls  and  doabk 
stars  by  classes. 

A  refers  to  Duklop'b  catalogue  of  southern  nebnlc 
A'  ditto  to  ditto,  double  sUrs. 
M  ditto  to  Messier's  nebulie. 
C9kmn  6y  describes  the  object  by  the  following  signs. 
N,  nebula. 
D,  double. 
0,  globular  cluster. 
0»  planetary  nebule. 
d(,  cluster  of  irregular  figure. 
0,  nebulous  star. 
Cokmm  9,  refers  to  the  numbered  maps  of  "  Bode*9  CtmateUatitms*' 

*  Our  readers  wiU  remember  the  announcement  at  Bombay,  in  October  last,  sf 
the  discovery  of  Biela's  Comet,  which  from  iu  being  so  stationary  was  supposed 
to  be  coming  direct  towards  the  earth  :  the  situation  of  the  object  prored  it  to  be 
the  nebula  in  Andromeda,  No.  3.  When  really  seen  by  Sir  John  HaascHBLL  oa  tk 
S3rd  September  and  again  in  November,  the  comet  did  however  really  appesr  a- 
acty  similar  to  a  faint  circular  nebula. 
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s. 

A  507 

N. 

"  A  beautUiil  long  nebula." 

Appara- 
tus 
Sculp. 

17 

toris. 

2 

02316 

63  56 

s. 

A'       1 

D. 

$  Toncani.  iv,   class.  4t)is4th 
mag.  a  aoperb  D.  Slar— but 
barely  rises  above  the  Calcutta 
horizon. 

The  great  nebula  in  Androme- 

Toucan. 

20 

•♦3 

033  26 

40  21 

N. 

N. 

Andro- 

4 

da. 

meda. 

4 

03851 

5655 

N. 

D. 

fl  Caasiepei*.  A  Bituay  star,  of 
finely  contrasted  colours. 

Cassio- 
peia. 

i 

•5 
6 
7 

0  3913 

2616 

S. 

V.       1 

N. 

A  very  large  long  neb. 

Cetus. 

17 

14   6 

639 

N. 

D. 

{-Piscium. 

Pisces. 

11 

8 

110  43 

33  31 

S. 

A'      3 

*'  A  star  7m  of  a  rery  uncom- 
mon red-purple  colour.    Very 

Machina 
electrica. 

17 

9 

12415 

2952 

N. 

M.   33 

& 

dusky,  &c." 

A  fine  large  duster,  18^  diame- 
ter. 

y  Arietis,  2nd  or  3rd  class. 

Pisces. 

11 

10 

14413 

18  27 

N. 

D. 

Aries. 

11 

11 

14720 

3655 

N. 

vn.32 

& 

A  large  and  very  rich  cluster. 

Andro- 
meda. 

4- 

•12 

15316 

156 

N. 

D. 

a  Piscium.  11  CUss. 

Pisces. 

11 

13 

153  29 

4131 

N. 

D. 

y  AndromedsB.  A  superb  dou- 
ble star  of  strongly  contrasted 
colours. 

Andro- 
meda. 

4 

14 
15 

2   653 
2   946 

5622 
56  21 

N. 
N. 

VI.  33 
VI.  34 

1 

r  A  pair  of  fine  rich  clusters, 
almost     joining.— In     the 
I     sword-handle  of  Perseus. 

Perseus. 

4 

•16 

231   0 

4159 

N. 

M.    34 

& 

The  BriUiant  cluster  in  Perseus. 

Perseus. 

4 

17 

23412 

044 

8. 

M.   77 

N. 

Very  bright  nebula. 

Cetus. 

17 

18 

2  5119 

41    0 

S. 

A'       9 

D. 

$  Eridam.  Magn.  4  and  6  ;  dist. 

10". 
A  small  bright  globular  duster. 

£ridanns. 

20 

19 

3   747 

55  55 

S. 

A   337 

e 

Horolo- 

20 

20 

gium. 

21 

35140 

6025 

N. 

IV.  53 

o 

A  pretty  bright    planetary  ne- 
bula. 1'  diam.  inris.  to  naked 

Camelo- 
pardalis. 

5 

22 

35828 

3020 

N. 

IV.  69 

0 

eye. 

A  star  8m  with  a  nebulous  at- 
mosphere. A  most  curious  ob- 
ject, but  probably  difiknlt  to 
find,   being  inrisible   to    the 
naked  eve. 

A  very  bright  planetary  nebula. 

Perseus. 

4 

23 

4   638 

1311 

S. 

IV.  26 

o 

Eridanns 

17 

24 

443  52 

2814 

N. 

A  ruby-coloured  star  8m. 

Taurus. 

12 

25 

5  622 

824 

8. 

D. 

Rigel.    The  companion  is  very 
small,  and  only  S^'  distant  from 
the  large  star. 

Orion. 

12 

•26 

5   7   0 

4015 

8. 

A   508 

® 

Described  by  Dunlop,    as    the 
brightest  small  nebula  he  has 

Coda. 

18 

leeb,  diam.  1% 

27 

51434 

35  38 

N. 

M.   38 

S^  The  clatter  in  Auriga. 

Auriga. 

5 

•28 

524^ 

2149 

N. 

M.      1 

N. 

{An    irresolvable    nebula  (near 

Tannu. 

12 
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Description  of  Object. 

|i 

f  Taari).  A  very  curious  ob- 
ject. 
Large  brOliaDt  duster  in  Anri- 

8^- 

•29 

524  40 

3411 

N. 

M.   36 

s> 

Auriga. 

5 

30 

525  36 

949 

N. 

D. 

\  Orionis. 

Orion. 

12 

•31 

5  2713 

5  31 

S. 

o 

The  great  nebula  about  B  Orio- 
nis. The  most  extraordinary 
object  perhaps  in  the  heavens. 

Orion. 

12 

32 

532   6 

2   4 

s. 

D. 

i  Orionis.  Very  close.  Difficult. 
Planetary  nebula. 

Orion. 

12 

33 

53237 

9   0 

N. 

IV,  34 

o 

Orion. 

12 

34 

558  26 

24   3 

N. 

M.  35 

f 

A  fine  large  brilliant  cluster. 

Gemini. 

12 

35 

614  30 

4  41 

N. 

8  Monocerotis,  3rd  class. 

Monoce- 

ItM. 

18 

36 

6  48   0 

13  50 

S. 

D. 

fi  Canis  Majoris,  1st  class. 

Canis 

Maj. 
Monooe- 

ros. 

18 

37 

6  54  55 

8   9 

S. 

M.   50 

« 

Beautiful  cluster  of  large  stars. 

18 

38 

7   936 

2217 

N. 

D. 

Z  Geminorum,  3rd  class. 

Gemini. 

12 

•39 

7  2344 

3215 

N. 

D. 

Castor,  3rd  class.  Superb  jBmary 
star. 
Period  of  revolution  262  years. 

Gemini. 

12 

40 

73148 

26  26 

S. 

A'  53 

D. 

K  Argds.     Superb   D.  star  3rd 
class. 

Argo. 

18 

41 

7  34  16 

14  25 

S. 

M.   46 

« 

A  very  singular  object.  A  cluster 
of  stars  which  has  within  it  a 
planetary   nebula,  (f  the    10 
feet  will  shew  it,    which   is 
doubtful. 

Offictna 
Typo- 
graphi- 
ca. 

18 

•42 

>34  38 

1750 

s. 

IV.  64 

O 

A  beautiful  planetary  nebula,  12 
or  15'  in  diam. 

Argo. 

18 

•43 

8   227 

1810 

N. 

D. 

f  Cancri.  Triple  E]  Ist  and  3rd 
classes.    The  close  small  star 
revolves  about  the  larger  in 
55  years. 

Cancer. 

13 

44 

81618 

2730 

N. 

D. 

^  •  Cancri,  2nd  class. 

Cancer. 

13 

45 

83623 

29  23 

N. 

D. 

t  Cancri.    4th  class.    Strongly 
contrasted    colours.       Lai^ 

Cancer. 

13 

46 

842   8 

1230 

N. 

M.    ^7 

f 

An  immensely  rich  cluster. 

Cancer. 

13 

A1 

9  40  50 

69  55 

N. 

,,81,82 

A  nebula  15' long  in  Ursa. 

Ursa. 

6 

•48 

101035 

2042 

N. 

D. 

y  Leonis.  A  most  beautiful  close 
double  star.     Rather  difficult. 
BiMry,     Period  of  revolution 
probably  about  700  years. 

Leo. 

13 

•49 

101649 

1748 

S. 

IV.  27 

O 

A  beautiful  planetary  nebula,  40'' 
or  1'  diameter,  like  Jupiter. 

Hydra. 

19 

•60 

11   848 

3230 

N. 

D. 

i  Urse  Majoris  Ist  class.  Binary. 
Period  well    ascertained   58^ 
years.     One  of  the  most  re- 
maricable  D.  stars.  Rather  dif- 
ficolt,  being  only  2"  *pAit. 

Ursa. 

( 
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Description  of  Object. 

1  § 

6 
7: 

A.m.  9, 

51 

111130 

1356 

N. 

M.   66 

N. 

A  Teiy   bright   lengthened  ne- 
bula, 
a  Crucia,2nd  class.  Thebrightest 

Leo. 

13 

•52 

1216  50 

62   7 

S. 

a'  123 

D. 

Crux. 

20 

and  most  remarkable  double 

star  in    the  southern  hemis- 

pheref.   Barely  rises  above  the 

Calcutta  horizon,  high  enough 

to  be  tolerably  well  seen. 

t  a  Centauri  excepted. 

53 

12  27  52 

2655 

N. 

V.    24 

N. 

A  long  sword-shaped  nebula. 

Coma 
Beren. 

7 

•54 

1233   3 

0  31 

S. 

D. 

y  Virginis.  One  of  the  most  re- 
markable of  the  Binary  stars. 
Period  of  reTolution  513  years. 
Close  and  difficult,  and  becom- 
ing more  so. 

Virgo. 

14 

•55 

12  33  56 

33  29 

N. 

V.    42 

N. 

A  very  long  narrow  nebulous 
ray. 

Canes 
VenaUci. 

7 

56 

12  47   9 

3916 

N. 

D. 

a  Canum.  Cor.  Caroli,  4th  class. 
Contrasted  colours. 

Canes 
Ven. 

7 

57 

12  4832 

22  36 

N. 

M.   64 

N. 

A  nebula  with  a  nucleus  and  a 
black  recess. 

Coma 
Ber. 

7 

58 

13    447 

19   7 

N. 

M.    53 

® 

A  condensed  globe  of  stars. 

Coma  J 
Ber.    1 

7 
14 

59 

13    7   4 

42  58 

N. 

M.   63 

0 

A  very  bright  extended  mass  of 
stars  like  the  finest  dust. 

Canes 
Ven. 

7 

60 

13  15   3 

28  58 

S. 

A    628 

© 

A  globular  cluster  suddenly  con- 
densed toward  the  centre  to  an 
extraordinary  degree. 

Centaa- 
rus. 

19 

••61J316   0 

4634 

S. 

A    440 

® 

w  Centauri — not  a  star,  but   a 

Centau- 

19 

very  large  and  splendid  globu- 

rus. 

- 

lar  cluster— the  finest  in  the 
southern  hemisphere. 

••62 

13  2240 

48   3 

N. 

M.   51 

e 

A  most     wonderful    object.  A 
globe  surrounded  by  a  dou- 
ble ring  of  nebula.— It  has  a 
neb.    near  it,  as  a  compani- 
on.    It  is  unique  in  the  hea- 
vens. 

Canes 
Ven. 

7 

63 

13  34  49 

2913 

N. 

M.     3 

e 

A  much  compressed  cluster. 

Canes 
Ven. 

7 

64 

13  5811 

5513 

N. 

M.lOl 

N. 

A  very  bright  nebula. 

Ursa* 
Maj. 

6 

65 

141027 

57  40 

S. 

A'  159 

D. 

y  Centauri,  3rd  class,  5  and  8  m. 

Centen- 
rus 

20 

•66 

14  28  0 

60   6 

S. 

A'  165 

D. 

a  Centauri,  4th  cla88,lst  and  4th 
magnitudes.  Distance  19.^  The 
brightest  double  star  in  the  S. 
hemisphere.   Very  low  in  the 
S.  horizon,  but  may  be  occasi- 
onally pretty  well  seen. 

Centou- 
rus. 

2» 
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CO 
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i 

11 

% 

1^    -s 

Dcscriptioii  of  Object. 

ll 

0 

etf  ^ 

Q** 

% 

< 

O 

«- 

X 

A.  m.  t. 

$7 

14  37  34 

2748 

N. 

D. 

ff  Bootis.    A  delicate  but  bean- 
tiful  object.  Snudl  star.  Blue. 
iBt  class. 

Bootis. 

7 

68 

14  51    8 

3221 

S. 

L  611 

0 

burr  roand  it. 

Lupus. 

U 

69 

1510   6 

242 

N. 

M.     5 

® 

ter,  diameter  7  or  8^.  A  fine 
object. 

Libra. 

14 

70 

15  32    8 

3711 

N. 

D. 

I  Corone. 

\  Lnpi.  An  elegant  O.  star. 

Corona. 

7 

71 

15  46    1 

3330 

S. 

AM96 

D. 

Lupus. 

15 

72 

15  55    0 

19  18 

S. 

D. 

^  Scorpionis. 

Scorpio. 

15 

73 

16    6  49 

22  31 

s. 

M.    80 

e 

A  very    compressed    beautiln] 
globular  cluster. 

Scoifie. 

U 

••74 

1636  22 

3647 

N. 

M.    13 

• 

One  of  tbe  finest  and  moat  con- 
densed of    all   the    globular 
clusters  between  if  and  f  Her- 
culis. 

Hercttfai. 

8 

•75 

163718 

24   7 

N. 

SUuve. 

o 

Very  bright  planetary  disc,  ^  in 
diameter. 

HetcofeL 

8 

•7^ 

1643   6 

47  55 

N. 

IV.  50 

o 

Very  bright  planetary  nebula  4' 
dumeter. 

HefCUNS. 

8 

77 

1648  22 

349 

S. 

M.    10 

e 

Beautiful  cluster  of  rery  small 
stars. 

^ 

9 

78 

16  5210 

26   0 

S. 

M.    19 

e 

diameter. 

Scorpio 

orOpbio- 

ckos. 

15 
9 

79 

17   6  54 

14  35 

N. 

D. 

a  Herculis.    Contrasted  colours. 

Hensilis. 

8 

io 

17   9   6 

1818 

S. 

M.     9 

® 

Very    large  bright   ®   of  ex- 
tremely small  stars. 

Ophk. 

ChOB 

9 
15 

♦81 

1713   I 

4318 

N. 

M..  92 

® 

A  globe  of  stars  crowded  toge- 
ther beyond  imagination. 

Hercolii. 

8 

82 

1719   1 

23  37 

S. 

IV.  11 

0 

Pretty  bright,  30^  diameter.  A 
well  defined  planetary  disc 

r:\ 

9 

15 

'    83 

172340 

44  38 

S. 

A  457 

O 

A  nudeusy  \W  surrounded  by 
a  nebulous  atmosphere,  5' dia- 
meter. 

Norma  et 
Regula. 

15 

•84 

1752   1 

23   2 

s. 

D.N 

A  Ist  class  ioubleMtar  in  the  cen- 
tre of  a  tr^le  nebula.   N.  B. 
The  star  is  triple. 

Sagittari- 
us, 

15 

85 

17  5347 

22  28 

s. 

M.   21 

8 

A  rich  duster  of  large  stars. 

Sagittvi- 

15 

86 

17  5514 

43  38 

s. 

A  473    ®  " 

Globular    cluster,  3'  diameter. 

us. 
TekM- 

• 

Excessively  compressed  at  the 

pium. 

centre. 

•87 

1756  6 

233 

N. 

D. 

70   Ophiuchi.  Bimmy  ;    period 
of  revolution  about  80  years. 
One  of  the  most  remarkable  of 
the  wdl    ascertained  Bmanf 
tyetewu. 

Ophlu- 
cfana. 

9 

88 

18        0 

6638 

N 

IV.  37 

o 

35'  diameter.  Edges  hacy. 

Diioo. 

S 
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Description  of  Object 
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1 

k,m.  #. 

•89 

18  348 

650 

N. 

StruTe. 

O 

A  reiy  bright  planetary  diac,  5** 
diameter. 

Scutum 
Sobieski. 

9 

90 

181045 

1615 

S. 

M.    17 

N. 

The  lO-feet  will   probably  only 

Scutum  f 

15 
9 

shew  this  as  an  oval  nebula,  but 

Sobi- 

its true  shape  ^^^^9^/%^  and 

eski.    I 

it  is  one  of  the  most  curious 

objects  in  the  heavens. 

91 

181937 

3231 

S. 

M.    69 

e 

Very  bright  and  pretty  laige. 

^*^ 

15 

9t 

1825  41 

24  3 

s. 

M.    22 

e 

Very  large  globular  cluster,  8' 
diameter. 

nus. 

Sagitta- 
rius. 

15 

•93 

1838   6 

3930 

N. 

e 

D. 

€  Lyrse.  A  double — double  star, 
each  pair,  being  a  BAMfy,and 
probably  the  whole  a  com- 

Lyra. 

8 

pound    quartemary   system: 

a  very  pretty  object,  and  very 

easily  found. 

94 

184159 

628 

s. 

M.    11 

e 

The  duster  in  Antinous. 

Anti- 

9 

•95 

184810 

3250 

N. 

M.    57 

• 

An  elliptic  rnr— a  most  singu- 
lar object.    Is  easily  found,  as 

nous. 
Lyra. 

8 

it  lies  hardly  half    way  be- 

tween fi  and  y  Lvne,  and  is 
visible    in    the    finder  (but 

barely). 

•96 

1923  52 

2737 

N. 

D. 

/3  Cygni.    A  beautiful  coarse  D 
star  of  finely  contrasted  co- 
lours. 

Cygnus. 

8 

97 

1928  55 

3120 

S. 

M.    55 

® 

Very  Urge  rich  cluster,  9^  dia- 
meter. 

Sagitta- 
rius. 

15 

•98 

1934   6 

1433 

S. 

IV.  51 

O 

10^  or  15^  diameter.  Considera- 
bly bright. 

Sagitta- 
rius. 

15 

••99 

195248 

22  20 

N. 

M.    27 

N. 

A  most    eztraordinaiT    object 
A  nebulous  mass,  shaped  like 

Vulpeca- 

8 

U. 

a  dumb  bell,   and  involved  in 

an  eUiptic  faint  atmosphere. 

N.B.  The  10-feet  reflector  wiU 

not  shew  the  atmosphere,  but 
the  body  will  be  wcU  seen. 

100 

19  5856 

22  24 

§. 

M.    75 

e 

Very  bright,  large,  round. 

Sagit-   r 
tarius.  I 

15 

16 

101 

2015  5 

1933 

N. 

IV.  16 

o 

45*  diameter.     Hound,  pretty 

Do. 

8 

102 

202517 

710 

N. 

I.   103 

N. 

bright 
Very  beautiful,  large,  easily  re- 
solveable. 

Delphi- 
nus. 

10 

103 

2038  8 

15  29 

N. 

D. 

7  Delphini. 

Delphi- 

10 

104 

2054  56 

12    1 

S. 

IV.    1 

O 

One  of  the  largest  and  finest  of 
the  planetary  nebule,  near  v 

nus. 
Aquari- 
us. 

16 

Aquarii,  by  which  it  is  easfly 

found. 

L   L 
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111 
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20  5917 


1P612122  4 

107 

1081^1 37  18 
109  2219  8 


212458 


1731 
2317  55 


2330   0 
234916 


3755 


1126 


133 


K, 


N. 


S. 


37  10  N. 
0  55 


6038 
4136 


4736  8. 
5548|N. 


h 

a 
< 


M.  15 
M. 

M.  52 

IV.  18 


A'      251 
VI.      30 


D. 


D. 

o 


Description  of  Object. 


61  Cygni.  Buuay  period  about 
400  yean.  This  star  has  a 
▼eiy  gjeat  proper  motion  in 
the  hesFens,  and  the  tiro  go 
together. 

In  ^naleiis.  A  fine  object. 

A  very  condensed  fine  cluster. 

A  beautiful  ruby  star  9  m. 
i  Aquarii,  3rd  class— (fine.) 

A  beautiful  cluster,  12'  diameter. 

Superb  planetary  nebula  in 
Andromeda. 

$  Phoenicis  6  and  6m.  3." 
Beautifid  compressed  rich  dus- 
ter. 


a' 


Cygaui. 


Equule- 
us. 

Aquari- 
us. 

CygBQS. 

Aqusri- 
ut. 

Cephent. 

Andro 


Phoenix. 

Cassb- 

peis. 


VlIL — Deecripiion  of  a  Compensation  Barometer,   and  Obaervationt  os 
Wet  Barometers,    By  J.  Prinsep,  Sec.  SfC.  J^^"* 

Where  a  daily  register  of  the  Barometer  is  kept,  it  becomes  a  seri- 
oas  labour  to  apply  the  correction  for  temperature  to  every  obsem* 
tion :  this  inconvenieiice  hasled  to  the  sappression  of  the  correction  alto- 
gether in  the  tables  published  pt  the  Surveyor  General's  office ;  but  who^ 
eyer  may  have  occasion  to  u^e  these  valuable  meteorological  records  most 
bfnidelf  reduce  the  indications  of  the  Barometric  columns  to  the  freezing 
pjsint,  and  therefore  Utde  is  gained  by  omitting  the  correction  in  ^ 
fiirst  instance. 

With  a  stationary  barometer^  in  a  climate  liable,  to  but  small  and 
regular  alternations  of  atmospherical  pressure,  it  is  ii^ery  easy  to  avcnd 
all  this  labour,  by  attaching  a  compensation  tube  for  the  adjustment 
of  the  index  point.  I  have  been  in  the  habit  of  using  one  with  the 
instrument  of  which  a  register  is  kept  at  the  Assay  Office,  and  as  it  b 
very  simple  and  easily  made,  I  shall  beg  leave  to  describe  it,  referring 
to  the  drawing  of  it  in  fig.  8,  Plate  VlII. 

The  height  of  the  mercurial  column  in  a  barometer  depends  directly 
upon  the  weight  of  the  atmosphere,  and  inversely  upon  the  density,  or 
specific  gravity,  of  the  quicksilver,  which  is  liable  to  alteration  hj 
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change  of  temperature.  When  the  accurate  pressure  of  the  air  there* 
fore  is  required,  the  height  of  the  column  must  he  reduced  to  what  it 
would  he  at  some  fixed  temperature ;  and  the  freezing  point,  32*  Farh. 
has  heen  universally  adopted  for  this  purpose. 

Suppose,  therefore,  hy  the  side  of  the  barometer  tube  another  truly 
cylindrical  tube  of  glass  to  be  arranged  (as  in  the  plate),  closed  at  its 
lower  end,  and  having  mercury  filled  in  to  the  same  height  as  that  in 
the  barometer :  it  is  evident  that  this  mercurial  column  will  expand 
and  contract  with  heat  and  cold,  (or  alter  its  density)  in  the  same 
proportion  as  that  within  the  barometer  itself;  and  if  the  scale  of  inches 
be  connected  with  an  index-mark  or  sight  capable  of  sliding  on  the 
second— or,  as  it  may  be  called,  the  compensation  tube,  so  as  to  afford 
the  means  of  adjustment  with  the  variable  surface  of  the  mercury  within 
the  latter,  the  barometrical  height  will  be  read  off  at  once  with  the  requi- 
site correction.  It  may  be  objected,  that  a  different  length  of  mercurial 
column  will  require  a  different  length  of  compensation  tube ;  but  where* 
as  in  India,  the  utmost  variation  of  the  pressure  does  not  exceed 
one  inch,  nor  the  variation  of  temperature,  40  degrees;  the  trifling  er- 
ror from  this  cause  may  be  neglected ;  for  the  expansion  of  mercury 
being  0.0180  from  82*»  to  212«,  or  .0001  per  degree,  we  have  the  ex- 
pansion of  30  inches  for  40  degrees  =.0040  X  30=  •120. 
ditto  for  29  inches,  .0040  X  29=  .il6. 

extreme  difference,  .004 

which  is  not  more  than  the  usual  errors  of  obsenration* 

There  is  another  point  to  be  attended  to,  however,  in  which  the  cele- 
brated meteorologist  Danibll  was  at  fault,  until  corrected  by  Gat  Lus* 
SAC.  On  account  of  the  expansion  of  glass  with  heat,  mercury  will 
appear  to  expand  less  in  a  glass  tube  than  it  actually  does  expand  in  the 
proportion  of  ,*,,  to  ,,*,*:  that  is,  in  the  example  given  above,  the  ex- 
pansion in  the  compensation  tube  of  30  inches  long,  for  40  degrees, 
instead  of  .120  will  only  be  .103 ;  whereas  in  the  barometer,  which  is 
open  to  the  cistern  below,  the  height  of  the  mercury  is  determined  on 
hydrostatic  principles,  and  is  altogether  independent  of  the  dimensions 
of  the  glass  tube.  To  obviate  this  source  of  error,  the  length  of  the 
compensation  column  must  be  increased  in  the  above  ratio  of  555  to 
648,  or  where  the  barometer  stands  on  an  average  at  30.000  inches,  the 
compensation  column  must  have  a  length  of  30X!lv=35.0  inches. 
where  the  mean  height  is  29  inches  the  length  will  be 

*  Many  moantain  barometers  have  an  irory  scale  of  correction  for  mean  expan- 
sion of  mercmy  and  glasM^  which  the  makers  have  probably  copied  from  D amibWs 
original  scale  and  bare  not  since  rectified. 
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for  29  inches dS.8 

28  ditto 82.6 

27  ditto 81.8  &c. 

But,  should  such  length  be  inconvenient,  advantage  may  be  taken  of 
tubes  that  are  not  quite  cylindrical,  by  placing  the  tapering  end  upper- 
most, and  calculating  the  effect  of  the  excess  of  mercury  belovir  upon 
the  range  of  the  narrower  part  of  the  column :  thus,  in  the  instrument 
of  which  the  drawing  is  given,  32  inches  was  the  compensating 
length  required. 

To  prove  that  the  indications  of  this  instrument  were  equally  trust- 
worthy with  the  equated  results  of  a  common  barometer,  a  series  of 
comparisons  was  made  both  with  the  Surveyor  Gieneral's  standard 
instrument  (through  the  medium  of  the  printed  register)  and  with  an 
excellent  Dollond'b  barometer  placed  dose  to  mine :  the  results  were 
as  follows : 

My  barometer  lower  thui  Surveyor  General's  in  June,  1832.  — .043  I 

in  March,  1833.  ^044  f 

Ditto  lower  than  a  DoUond's  barometer, ....  in  Nor.  1832.  —.101 1 

in  April  1833.  —.102  | 

12  comparisons  at  10  a.  m.  in  May  gave —.093  Therm.  863  \ 

10  Ditto             at   4  p.m.      ditto  ditto —.093  887/ 

These  accordances  at  opposite  seasons  of  the  year  are  sufficient  to 
establish  confidence  in  the  condensation  barometer.  I  should  add,  that 
am  indebted  to  Mr.  Bakrow,  H.  C.  Instrument  maker,  for  canying 
my  views  into  practice,  and  adapting  the  slow-motion  screws  and  damps 
in  a  neat  and  efficient  manner. 


While  on  the  subject  of  barometers,  I  would  take  occasion  to  can* 
tion  all  observers  who  are  in  the  habit  of  using  Enolbfisld's  open  tubes, 
that  they  should  only  be  filled  with  mercury  when  the  air  is  in  a  very 
dry  state.  This  remark  was  elicited  by  a  series  of  experiments  made 
by  Lieutenant  Wauoh  of  the  Engineers,  when  comparing  his  stodc  of 
Enolbfisld  barometers,  with  my  standard,  before  his  departure  on  sur- 
vey to  the  hills  of  Amerkantak, 

One  tube  having  been  filled  with  every  precaution  was  found  to 
stand  0.211  lower  than  the  standard  Barometer.  It  was  emptied  and 

refilled :  it  then  stood, — .499 

a  third  time  refilled, — .609 

a  fourth, — ,652 

a  fifth, —.659 

a  sixth — .653 

a  seventh, — ,700 
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an  eighth, — .687 

a  ninth  time, — .702 

It  is  needless  to  say,  that  in  all  these  cases  every  care  was  taken  to 
exclude  air.  It  appears,  therefore,  that  after  filling  two  or  three  times, 
the  mercurial  column  stood  nearly  .70  too  low.  The  hygrometer  at 
tike  same  shewed  that  the  aqueous  tension  was  .60,  which  so  nearly 
agreed  with  the  former  (making  allowance  for  capillary  action),  that 
we  had  no  doubt  at  the  time  that  the  depression  was  caused  by  mois- 
ture, attracted  by  the  tube  from  the  air,  the  frequent  renewal  of  which 
allowed  the  surface  of  the  glass  to  attain  a  state  of  hygrometric  equi* 
librium  with  the  latter.  That  such  was  the  case  was  further  proved 
by  repeating  the  operation  on  a  subsequent  day,  when  the  air  was  much 
drier ;  the  hygrometer  then  shewing  a  tension  of  .45,  the  barometer  stood 
between  .394  and  .415  lower  than  the  standard. 

It  is  well  known  how  pertinaciously  water  adheres  to  the  surface  of 
glass :  in  damp  weather  an  electrical  machine  cannot  be  worked  unless 
dried  by  heat ;  and  any  glass  tube,  even  in  dry  weather,  if  heated  in  one 
part,  win  shew  the  presence  of  water  by  a  condensation  of  minute  glo- 
bules in  the  colder  parts  of  the  tube.  Such  fects,  in  conjunction  with 
the  positive  testimony  now  adduced,  prove  that  implicit  reliance  should 
not  be  placed  upon  this  kind  of  [barometer,  eq>ecially  for  the  measure- 
ment of  heights.  The  different  quality  of  the  glass  may  also  have  great 
influence  on  the  aqueons  action,  according  to  the  predominance  or 
otherwise  of  alkali  in  its  composition. 

Mr.  Faradat  has  recommended  that  borax  should  be  substituted  for 
dkali  in  the  composition  of  glass  for  astronomical  purposes,  on  account 
of  the  liability  of  the  alkaline  glasses  to  injury  by  the  wet,  but  we  have 
not  yet  seen  any  notice  of  the  result  of  such  trial  on  a  large  scale. 
Perhaps  ihe  barometrical  eflfect  now  noticed  might  be  turned  to  advan- 
tage, as  a  mode  of  measuring  the  hygrometrical  quality  of  glasses  of 
different  founts.  Of  five  dry  tubes  of  the  same  bore,  filled  together 
and  placed  upright  in  the  same  reservoir  of  mercury,  no  two  were  found 
to  agree  together,  whereas  upon  wettmg  the  interior  of  the  same 
tiAcs,  they  then  agreed  very  weU  together,  and  (after  making  correction 
for  the  aqueous  tension  corresponding  to  the  temperature  of  the  mercury) 
also  very  nearly  coincided  with  the  standard  barometer,  without  any 
allowance  for  capillarity. 

Tliis  circumstance  suggested  an  easy  and  certain  method  of  turning 
the  tubes  to  account  in  the  survey,  namely,  to  use  them  always  wet  and 
make  the  necessary  addition.  The  most  defective  and  dirty  tube 
might  in  this  way  be  rendered  as  serviceable  as  the  cleanest,  and  I 
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would  certainly  recommend  those  who  possess  such  tubes  to  use  them 
in  this  manner.  It  is  besides  much  easier  to  iree  them  from  air.  All 
that  is  necessary  being  to  fill  the  tubes  first  with  water  that  has  been 
well  boiled,  and  then  to  pour  in  the  mercury*  allowing  it  to  drive  out 
the  water  as  far  as  possible  before  inverting  the  tubes.  The  tempezm- 
tnre  must  be  accurately  noted  at  the  time  of  registmng. 

Lieutenant  Waugh  has  promised  me  a  series  of  observations  with 
the  wet  barometer,  which  I  hope  ere  long  will  be  forthcoming. 


IX. — Proceedings  of  the  Asiatic  Society, 
Wednetda^  Eveidng,  29tA  May,  1833. 

The  Right  Rev.  the  Lord  Bishop  of  Calcutta,  in  the  Chair. 

The  Proceedings  of  the  last  meeting  were  read. 

Mr.  W.  M.  Manuk,  proposed  by  Babu  Ram  Comul  Sen,  seconded  hj 
Mr.  D.  Hare,  was  elected  a  Member  by  ballot 

Some  matters  of  account  were  referred  to  the  Committee  of  Papers. 

The  Secretary  brought  up  the  Report  of  the  Committee  of  Pi^pers,  on  tiie 
nanuaeripts  of  the  late  Mr.  Moorcroft,  put  at  the  Society's  disposal  by  Go. 
iwmment  in  January  last.  It  recommended  the  whole  to  be  transmitted  to 
England  to  be  published,  either  the  iidiole  or  a  copious  digest,  on  aeooont  of 
the  Sodety,  under  the  charge  of  Professor  Wilson,  who  had  kindly  pitrfteied 
his  services  in  arranging  the  matter  for  the  inresB  before  his  d^Mutura.  Bfr. 
Trebeck,  brother  of  the  companion  of  Mr.  Moorcroft's  travds,  had  also  pre. 
sented  the  whole  of  his  brother's  journals,  letters^  and  drawings,  in  order  that 
the  valuable  information  contained  in  them  might  be  incorporated  in  the 
proposed  digest,  on  consideration  of  his  receiving  12  copies  of  the  printed 
work.  The  meeting  adopted  the  suggestion  of  the  Committee,  and  an  offer 
from  Lieutenant  Bumesto  convey  them  to  England  was  accepted  with  tiiMiW^, 

Libraty. 

The  following  books  were  presented  : 

Roxburgh's  Flora  Indica,  Ist  and  2Dd  vols. — by  Ctgttam  Jamet  Roxburgh,  9m  lAe 
port  pf  kimii{f  and  brother,  edUort  pf  the  vwrt, 

Joomal  Asiatique,  No.  bS—firom  the  AeiiUie  Society  qf  Pmris, 

Chesy's  StcoantaJa ;  Saoskrit  text  and  French  translation—^  the  TramUior, 

Notice  de  Touvrage  intitule  'Lettre  k  M.  Abel  Remnsat— ^  the  Barom  Hwm* 
boldt. 

*  Baron  Sylvestre  de  Sacy's  Recherches,  sur  les  contes  des  mille  et  une  naits^- 
by  the  Author, 

Femssac's  Bulletin  Univenel,  1827-28-29,  36  vols.-^refai/itf  by  Mr,  P,  Corbyn^ 
in  the  name  qf  Dr.  Bogie, 

*  The  letter  acooapanyiag  the  above  three  woriu  waa  dated  in  1830,  they  were  p«. 
bably  detained  a  long  time  in  EagUnd  on  their  way. 
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Stirling's  Conory  Notices  on  the  Iile  of  Prance,  1827—^  the  jtnthor. 

Meteorological  Registers  for  March  and  April— fy  the  Surveyor  General, 

From  the  Sodet/s  Booksellera : — 

Lardner's  Cabinet  Cjrdopedia, — History  of  England,  roL  iii. 

Ditto  — — — — — ^—  Military  Commanders,  toI.  iii. 

A  letter  was  read  from  Captain  F.  Jenkine^  presenting  a  Banna  nuunu 
•eript  from  Lud^  in  the  dialect  of  the  EdnUh,  the  tribe  who  pooaeaa  that 
part  of  Anam. 

JnHquUiei. 

Lieutenant  Barnes  exhibited  to  the  Meeting  his  collection  of  ancient 
ooins  made  between  CabCil  and  Bokh&ra^  and  an  explanatory  note  was  read 
by  the  Secretary. 

Two  papers  were  read  by  Lieutenant  Barnes  in  further  duddation  of  the 
same  subjects. 

1.  On  the  Tope  or  mound  of  Manikyala^  and  other  similar  topes  in  the 

2.  Account  of  a  sect  calling  themsdves  the  descendants  of  Alexander  Hie 
Qreat  in  the  valley  of  the  Oxns. 

[These  will  appear  in  a  fotore  nmnber.] 
PkffeieaL 

The  following  donations  for  the  geological  cabinet  were  preeented : 

1.    A  fragment  of  a  large  fossil  bone  from  Jabalp(jr*-^  Dr.  SpiMmry, 

In  connection  with  the  same  subject  Dr.  Row  writes  from  Benares,  that  he  has 
despatched  nnder  charge  of  Mr.  Colley  a  box  containing  a  fiurther  supply  of  /aM^ 
fiir  foaml  bones. 

Doctor  Spilsbory  has  since  had  the  good  fortune  to  make  a  Airther  enviable  dia^* 
eovery  at  a  place  aboot  60  miles  from  Jabalpiir, — ^the  jaw  of  a  foasU  dephant  with  the 
teeth  quite  perfect.  It  remains  to  be  seen  whether  this  interesting  specimen  belongs 
really  to  the  elephant  or  to  some  of  the  gigantic  qnadrupeds  of  the  same  genus 
biooght  to  our  knowledge  by  the  great  Cuvier ;  the  Mattodon  of  America,  which 
is  supposed  to  occur  in  no  other  part  of  the  world  ;  the  k^jpopotamm  of  Peru  j  or 
the  rkmoceroe  of  northern  Asia. 

Dr.  Row  has  forwarded  the  section  and  plan  alluded  to  by  Dr.  Spilsbory  in  his 
communication  read  to  the  Sodety  at  the  meeting  of  March  last 

The  foUowing  specimens  from  Arracan*^  Mr,  H,  Wattere,  acting  eonu 
miuiener. 

1.  Two  bottles  of  water  procured  by  Lieut.  Mackintosh  from  a  thermal 
spring  found  near  the  top  of  the  Aeng  pass. 

9,  A  bottle  of  mineral  oil  or  naphtha^  from  Bamree, 

S.  A  few  specimens  of  rocks  picked  up  at  Bamree  and  the  Aengpam, 

4.  Coal  from  the  Sandowy  district 

The  red  hill  of  Ramree  is  composed  of  red  clay  iron,  enclosing  nodules  of  stea< 
tite,  of  a  light  grey  colour,  black  streaked  steatitic  iron  oxyd  resembling  haematite 
and  a  conglomeimte  of  felspar  and  quartz  pebbles.  At  the  foot  of  the  hill  occurs 
silicious  breccia,  which  appears  as  if  it  had  been  an  infiltration  of  silictous  reins 
in  the  crerices  of  the  red  day  which  was  tubaequently  crumbled  or  washed  away^ 
the  interstices  being  now  filled  wi^  common  mud. 
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Iron  mineB  wen  wm^ed  mi  Hie  itlmdof  Ranree  by  Che  Biiimeet,  waA  tke  wM 
was  higbly  prised  ;  but  it  has  been  dri?en  oat  of  the  ield  hj  tht  dMSpncM  of  Eng- 
lish iron  in  all  the  basars. 

The  limestones  and  corals  of  Arracan  are  deeerring  of  atteation  ;  liitf  might 

be  bnrnt  and  sent  to  Caletitu  at  a  cheaper  rate  than  that  paid  for  the  Silhet  Um 

'  The  sandstone  of  Ramree  is  of  a  softer  nature  than  the  best  of  Chnaar ;  it.ie- 

aembles  the  Mirzapnr  quarry,  and  is  weU  adapted  for  niniite  and  sharp  so«lpteic 

The  specimens  from  the  Aemff  pass  are  quartz  roch,  indurated  day,  and  daooai- 
posed  talc-schist.  A  coarse  granular  limestone  is  stated  to  be  very  common  ia  tk« 
Sandowy  district. 

The  coal  from  the  KmgtMe  circle  in  the  same  district,  is  a  very  rich  lignite, 
shewing  the  woody  structure  in  great  perfection :  it  has  a  spec  grar.  1.308,  aadgires 
out  much  bitumen  and  gas  on  ignition.  The  coke  was  small  in  quantity  hot  good.— 

Composition.  Volatile  matter, 66.4 

Carbon, 33.6 

Ash 6.6 

100.0 

One  specimen  of  coal  mixed  up  with  silicions  matter  is  said  by  Mr.  Waltmts 
form  the  substance  of  an  entire  hill. 

Of  the  mineral  water,  one  bottle  was  found  to  be  perfectly  pore,  ap.  gr.  1M9 
and  not  acted  on  by  tests:  the  other  contained  alarge  deposit  of  yellow  ochreooi 
silt 

Specimens  of  coal  discovered  in  the  lower  range  of  hills  in  the  North 
Moradabad  district—^  Mr,  E.  J,  Ravenshaw,  ooUector,  Bijnare. 

The  following  extracts  from  Mr.  Ravenshaw's  letters  illustrative  of  this 
disco  very^  and  of  the  presence  of  gold  in  the  streams  of  his  district  wen 
read. 

Himdlayam  Coal. 

"  I  had  lately  an  opportunity  of  paying  a  rapid  visit  to  the  source  of  the  cos!  of 
which  I  lately  sent  a  specimen  to  the  Society.  From  Judp6r,  a  town  about  10 
miles  east  of  the  JZoMpM^o,  I  gallopped  about  18  miles  to  Ldldkong,  a  village  st  tlie 
foot  of  the  lower  range  of  hills,  and  situated  on  the  banks  of  the  Pkiim  NadL  The 
latter  nine  miles  of  the  road  lay  through  the  forest,  which  abounds  with  tigers 
wild  dqihants  and  other  animals.  In  the  evening  I  proceeded  on  an  elephant  three 
or  six  miles  along  the  foot  of  the  hills  in  an  easterly  direction  to  Mokra  DkHa,  i 
village  situated  at  the  point  where  the  river  Dhdla  issues  from  the  hills.  We  tnced 
the  river  about  a  mile  within  the  hills,  and  the  nyarUu  (gold-washers)  whom  I 
had  pvcsrioosly  deputed  to  explore  these  regions,  pointed  out  in  serenl  direedbsi 
thin  seams  of  coal,  varying  from  one  to  four  inches  broad,  running  along  betsFcea 
ledges  of  sandstone,  whioh  was  covered  with  a  white  substance  (decomposed  ff- 
rites?)  The  coal  is  also  coated  with  a  yellow  anbstaaoe  (iron  pyntes)»  I 
strongly  of  sulphur  when  burned. 

About  a  mile  up  the  river  we  came  to  a  precipice  abovt  200  foet  higK 
of  a  heterogeneous  mixture  of  sand,  day,  and  stones,  (from  thespeeiosen  esntitii 
a  conglomerate  with  calcareous  cement.)     It  was  of  various  colouri-^itd, 
green,  but  the  white  coating  predominated  ovef  all. 
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ne  rafait  Imd  washed  doini  manat  of  the  hiU,  aad  aaMng  theie  we  toxmd  agreat 
deal  of  the  eoel,  in  fact  it  seened  to  abound  here  more  than  in  any  other  part  The 
rngmiM  whom  we  sent  np  to  scale  the  precipiee,  brought  down  their  kamtirh^ndi  fiiU 
of  ic  The  next  morning  I  rode  about  four  or  five  miles  up  the  PMkm  Nadl,  and 
iMnd  the  coal  in  simflar  situations,  in  Teins  stratified  with  sandstone,  and  occasi« 
oaally  ccmglomerate  rocks.  In  the  evening  I  explored  the  Chala  Nodi  to  the  west 
of  the  PkUtOf  and  found  seFend  large  reins  in  the  fiioe  of  a  perpendicular  lock  of 
the  seme  description.  I  send  specimens  of  the  several  varieties : — some  appear  to 
he  men  Ugniiey  but  others  are  genuine  coal.  It  is  found  however  in  such  narrow 
veins  9B  to  give  but  little  promise  of  a  profitable  application.  The  natives  tell  me, 
that  it  is  fovnd  in  almost  aD  the  rivulets  up  to  Hardwar,  wherever  the  lower  range 
is  composed  of  kttcha  (unripe)  materials :  they  call  it  nwmfoiy  and  use  it  as  a  me-, 
didne  for  curing  wounds,  and  as  an  infallible  remedy  for  Ckttkra  /  for  the  Utter 
purpose  they  pound  up  about  half  an  inch  square  of  it,  and  mixing  it  with  a  lota 
loll  of  warm  milk,  drink  it  off." 

The  specimens  of  coal  sent  down  by  Mr.  Ravensbaw  are  all  nearly  of  the  same 
cfaeracter,  strongly  impregnated  with  sulphuret  of  iron,  which  forms  thin  fibres 
streaking  some  of  them,  and  passes  into  thick  masses  of  pyrites  decomposing  in 
Others : — a  dean  lump  had  a  specific  gravity  of  1.968  in  consequence,  and  the  re- 
sidual ash  was  principally  iron  oxyd  ;  it  bums  with  good  flame,  does  not  coke» 
and  retains  sulphur  enough  to  ignite  spontaneously  after  being  charred. 

VoUtUe  matter, 35.4 

Carbon, ^ 50.0 

Ferruginous  ash, 14.6 

100.0 
Gold*, 
Mr.  fUvenahnw  in  other  communications  of  a  recent  date,  mentions  a  discovery 
that  an  the  rivers  and  streams  descending  from  the  same  range  of  hills  are  im- 
pregnated with  gold.  The  river  in  which  it  is  most  abundant  is  the  Koh,  which 
flows  a  few  miles  to  the  east  of  JVoyiauA,  and  falls  into  the  Ramgtmgay  four  or  five 
miles  below  Sheakdl.  ''There  are  two  parties  of  nyarias  or  gold -workers  on 
this  river,  one  at  Kotykddirf  twelve  miles  from  Kotydwar,  whence  the  Koh  issues 
from  the  hills,  and  the  other  about  ten  miles  lower  down  opposite  to  Barapwra, 
At  the  former  the  nyaHa$  pay  50  rupees  per  mensem  to  the  zemindAr,  and  at  the 
latter  30  rupees.  At  Lahherghaut  on  the  Bamgunga,  about  four  miles  from  the 
hiDs,  another  party  is  established,  and  a  fourth  to  the  eastward  at  Amangarh  on  the 
banks  of  the  PHka  Nadi,  a  tributary  of  the  Ramgunga. 

*  Hie  reader  will  fbd  some  valuable  remarks  on  the  gold  of  the  Ramgengatribatarfet 
by  Captein  Herbert,  in  his  notice  of  Himiilayan  mberals  printed  in  the  MyvJoo/ 
JU§9arek€9  Atiaiic  S^eittg,  He  notices  the  sane  curSoes  foot  of  nofgohl  being  da» 
•oveted  m  tiiese  streams  until  they  enter  tiie  lowermost  raii«e  of  hills  .—he  also  nea- 
fleas  having  a  specimen  of  the  gold  in  its  parent  woek,  but  properly  oonolades  that 
allhoi^  we  may  be  certain  of  the  existence  of  the  loetal  within  this  range,  we  most 
patiinily  wait  wtil  the  progress  of  popolation  and  industry  shall  press  upoa  the  hitherto 
vaexplored  cesooroes  of  the  mountains  ere  we  reap  the  advantage  of  our  knowledge. 
An  individual  mi^  he  ruined  in  the  search,  nnless  indeed  soma  lucky  ehance  should 
five  him  a  prise  in  the  luning  lottenu^ 
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In  the  aboTfi  iimn  the  gold  it  found  mt  all  periods  of  the  year,  but  in  the  JM^, 
•boat  10  mflee  to  the  eastward,  it  is  onlj  found  in  the  rains.  The  m^miat  life  at 
KkehroH,  about  seren  miles  north  of  KMp{tr;  but  the  site  of  their  retearchet  is 
about  six  mslea  higher  up  the  rirer,  between  SheonAthph-  and  the  hills.  A  tai  of 
2rs.  Sans,  is  leried  upon  each  katouH  or  washing-trough,  which  (in  the  absence  of 
any  other  gemmddrj  is  paid  to  Gof  emment.  The  gold  found  in  thb  stream  is  said 
to  be  of  a  finer  quality  than  that  of  any  of  the  other  rirers. 

In  the  rirers  to  the  eastward  of  the  Dhila,  riz.  the  KotUUUk^  IMka,  Ac.  no  gold 
has  been  discorered  ;  I  have  no  means  of  ascertaining  whether  it  exists  in  thesaads 
of  the  rivers  in  the  Barelly  district. 

It  is  evident  that  these  golden  sands  must  have  a  source,  and  tm  tbey  hare 
probably  flowed  for  centuries  from  the  mountains  it  is  presumable  that  Bouroe  is 
extensive.  The  uniformity  also  with  which  it  is  found  in  all  the  streams  ftom  the 
Otmgn  to  the  KotilUh  where  it  ceases,  seems  to  indicate  the  existence  of  a  vein  of 
ore  more  or  less  interrupted,  co-extensive  with  the  above  limiu.  Gold-dost  is 
found  on  the  other  side  of  the  Him&laya  also :  the  BhoHat  bring  it  with  their 
borax  from  Htrndk,  where  it  forms  the  currency  under  the  name  of  pkdlStf,  (i 
small  lump  of  gold-dust  melted  into  a  lump,  value  eight  rupees.)  I  have  emplo^ 
an  intelligent  nyaria  to  search  the  small  rivers  to  their  source  in  the  first  or  secoad 
range  of  hills,  to  wash  the  sand  and  mark  where  the  gold-dust  ceases,  and  to  briog 
away  specimens  of  the  rock  on  either  side.    He  is  also  instructed  to  look  for  eosl" 

A  minute  portion  of  gold  is  found  in  the  sands  of  most  rivers,  but  it  is  seldoa 
plentiful  enough  to  make  it  worth  the  labour  of  extraction.  In  the  huhu,  the  irs- 
wadi,  the  NingthU  (^nd  the  Brakimtp&tra  rivers,^  the  process  of  washing  is  practiicd 
with  success,  but  it  can  only  be  undertaken  where  labour  is  cheap.  A  specimen  of 
the  washed  sediment  extracted  from  40  maunds  of  the  sand  of  the  Brmkmafitr% 
lately  sent  by  Mr.  W.  Cracroft,  weighed  396  grains ;  from  this  the  magnet  se|«nUed 
147.3  grains  of  magnetic  oxyd  of  iron :  the  remainder  digested  in  boiling  niCfO- 
muriatic  acid  yielded  1.9  grains  of  gold,  in  value  about  2f  annas. 

Specimens  of  the  limestone  rocks  of  Sthwan  and  of  the  banks  of  ItduM 
at  and  east  of  TaUa^  of  the  Jetdbmr  yeUow  limestone^  and  of  the  Mtuminooi 
limestone  of  Per$^poU$ — by  Lieut,  A.  Bumes. 

The'  limestone  of  the  Indui  resembles  much  that  of  the  SUket  hills : — it  appean 
also  to  contain  shells  :  the  specimen  from  the  tOpof  the  Sekwtm  mountains  is  more 
crystalline,  and  of  a  yellow  colour  like  that  of  JewlnAr^  of  which  a  description  ii 
given  in  the  Gleanings,  vol.  iii.  p.  108. 

The  limestone  of  Persepolis,  used  for  most  of  the  buOdings  of  that  aodeat 
town,  is  of  a  dull  brown  colour  and  semiconchoidal  fracture ;  it  emits  when  rubbed 
a  strong  bituminous  smell. 

%>ecimen  of  the  granite  of  Abu  in  Quzerat,  and  of  limestone  betweet 
the  Omu  and  BoMkdra — by  the  same. 

The  latter  is  an  oolitic  limestone,  the  first  which  has  been  discovered  in  Indis, 
of  fine  small  grains  about  as  large  as  mustard-eeed.  It  is  compact  and  capable  of 
being  quarried. 

Belemnites  from  the  eastward  of  the  Aral,  and  a  small  fossil  bivalve  fnm 
BolAdra'^ihe  tame. 

The  shells  are  converted  into  a  solid  of  white  marble ;  they  are  used  in  medidat 
by  the  Persians ;  the  under  valve  is  worn  round  as  if  firom  grinding. 
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Spedmen  of  the.  Indite  Coal— ^  M«  same,  from  Kohat  oMur  PeiMwar. 

The  ffdlowing  note  <m  the  sulifjeet  by  Lieut  Barnes  was  read : 
PeikAwmr  Coai. 

On  my  arriFil  in  the  pltini  of  PeehAwtar  in  March  1832,  I  made  Tarioas  inqui- 
ries from  the  Dwtnad  diiefs  of  the  ooantry  regarding  coal  and  other  minerals. 
They  did  not  comprehend  the  meaning  of  coal,  but  Peer  Muhamad  Khan,  the 
chief,  who  holds  Cokut  on  the  southern  boundary  of  the  plain,  informed  me  that 
there  were  wells  in  the  petroleum  or  nsphtha  in  Cohutt  and  that  the  people 
used  the  snhstance  in  lamps  instead  of  oil.  He  also  told  me  that  within  these 
few  months,  the  Wllagers  had  found  that  the  stones  near  these  pits  were 
arailable  as  fnd.  At  my  request  he  despatched  a  messenger,  and  brought  the  spe- 
cimen of  coal  which  1  now  present  to  the  Society.  It  has  been  taken  from  the 
snrfiMe,  and  can  gire  therefore  no  correct  idea  of  the  substrata  further  than  proring 
that  ooal  exists  in  the  neighbourhood.  The  coal  is  slaty  and  of  a  greyish-brown 
eolour,  it  readily  ignites  at  the  candle  and  emits  a  sulphureous  smell. 

The  disoorery  of  a  ooel-mine  at  the  head  of  the  Indua  may  prove  of  the  utmost 
importance  in  these  times,  since  the  narigation  of  that  rirer  is  open  from  the  sea  to 
the  town  of  Atioh^  which  is  only  forty  miles  distant  fh>m  the  deposit  An  excellent 
road  intenrenes,  and  Peskdwar  is  a  large  city  where  labour  is  cheap. 

It  is  a  singular  circumstance,  that  coal  should  hare  been  disoorered  both  at  the 
month  and  head  of  the  Indus  (in  Cuiek  and  Cokmi)  within  these  few  years,  and 
since  steam  has  been  used  in  India.  It  is  seldom  that  disooreries  are  so  well-timed, 
and  I  trust  that  they  augur  &rorably  for  the  opening  of  a  new  route  of  commeroe 
by  the  Jiuiiir. 

The  Hdme  ooal  is  little  better  than  bituminous  shale— slaty  and  dull  in  structure 
and  appearance :  specific  grarity  1.670  :  burning  freely  in  a  candle— not  coking, 
and  leaving  a  large  quantity  of  brown  earth  on  incineration.  Its  composition 
on  analysis  proved  to  be. 

Volatile  matter, 37.0 

Carbon, 6.2 

Earthy  matter,.. 56J 

100.0 
It  is  most  probable  that  where  this  shsle  is  met  with,  coal  of  a  superior  quality 
may  also  be  found. 


X. — MuceUaneome, 
l.—JRics/fe  Brills.  PL  X. 

The  aeeompanying  is  from  a  hasty  sketch,  taken  in  the  ApriLof  1831.  R  represenU 
one  of  two  bridges  snnilarly  constructed,  which  were  thrown  across  the  Jimna,  at 
a  place  where  that  river  is  divided  into  two  branches  by  an  ishmd.  These  bridges 
were  Ibr  the  convenience  of  communication  to  some  iron-smdting  works,  situated 
oo  the  right  beak  of  the  river,  at  some  distance  below  the  bridge  erected  by  Mi^ 
Yoiriro»  where  the  Simla  and  Massfiri  road  crosses  the  Jimna. 

As  there  to  ingenuity  displayed  in  their  rough  Shakesperian  mode  of  constmo^ 
tion,  I  am  %itfffird  to  send  you  this  sketch,  which  I  trust  is  sufficiently  intelligible 
tP  sqpcfiede  the  aecanUy  of  ft  description.    No  rope  wai  employed,  the  difforeat 
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parts  being  bound  and  suspended  by  strong  twisted  withes.  The  bridges  were  ss 
may  be  supposed  very  yibratory,  but  were  sufficiently  strong  to  adnAit  of  thehiU 
men  carrying  their  loads  of  iron  or  charcoal  across  them  with  safety. 

If  this  short  notice  of  a  somewhat  ingenious  and  picturesque  Object  is  worth 
pnbllshing  in  the  Jovenal  of  the  Asiatic  Societt,  it  is  tery  much  at  yooracr- 

▼ioc. 

]i4oTS._We  are  always  happy  to  give  Insertion  to  notices  of  this  nsftore,  aEi 
especially  of  the  simple  inventions  and  processes  of  the  natives.  In  the  present  case, 
we  regret  that  our  correspondent  has  not  given  us  the  dimensions  and  spaa  of  his 
rustic  bridge. 
2.''Remark$  on  thePaper  on  the  Trueetitm  qfan  jHigU  m  iV*.  14  <ftk$  "  Joim- 

NAL  OF  THE  ASIATIC  SoClETT.*' 

The  difficulty  of  the  problem  is  touched  on  in  the  second  proposition  of  the 
paper  in  question,  which  is  as  follows :  "  To  draw  the  base  of  a  triangle  so  that  of 
the  interior  angles  at  the  base,  one  shall  be  double  of  the  other,  the  vertical  angle 
of  the  triangle  being  a  given  rectilinear  angle,  greater  than  half  a  right  angle.** 

The  construction  .is,  to  take  B  F=2  B  A,  inflect  A  C=3  A  B,  from  the  pohit 
A  on  B  C,  and  make  B  C=B  F  |  P  C.  The  writer  has  failed,  as  he  admits, 
in  his  first  attempted  demonstration  of  this  construction,  nor  in  his  supplementary 
emendation  of  it  is  he  more  successful.  The  phrase  "  which  U  does  not"  in  line 
12th,  and  repeated  in  line  14th,  is  mere  assertion ;  the  eighteen  following  lines  are 
superfluous;  for  if  the  angle  K  D  G  is  a  right  angle,  the  question  is  settied. 

A  numerical  example  or  two  will  perhaps  be  the  easiest  way  of  convincing  Mr. 
Morrieson  of  his  failure. 

Suppose  then  B=:90«  B  G  A  is  by  hypothesis  30*  and  calling  A  B=l  AG 
win  be  equd  to  2,  and  B  G=%/4— 1-^3=17320508 ;  but  A  C=3,  B  €=•9-^1 
:t:^/8=:2-8284271  andB  F=2  to  B  C— B  F=-8284271,  |  of  which  is -irtfUO. 
and  this  taken  from  2,  leaves  1723577,  the  lengOi  of  B  G  by  Lt.  Morrieson'sshew- 
ing  ;  but  it  ought  to  be  17320508. 

If  B  be  taken=45,  the  limit  of  Mr.  M.'s  problem  B  G  will  come  out  by  Mr.  M.'i 
construction=:l'65363908,  but  it  ought  to  be  1'4142136. 

If  60  be  taken,  the  difference  is  smaller  again  ;  B  G  ought  to  be  1*53207,  where- 
as Lt  Morrieson's  construction  makes  it  1*542579,  &c  On  the  whole  the  method  is 
m  very  good  mechanical  rule  for  trisecting  an  angle;  mathematical  solution  it  is  not 
Mr.  M.  has  hit  on  the  difficulty  in  the  problem  which  is  '*  to  draw  the  base  of  a 
triangle,  so  that  of  the  angles  at  the  base  one  shall  be  double  of  the  others.'*'-lB 
different  words,  the  problem  comes  to  this,  "  To  draw  a  line  G  A  such  that  G  D 
shall  be  equal  to  the  radius  of  the  circle  which  has  B  as  a  centre  and  B  A  is  a 
radius,"  and  this  rule  will  answer  in  all  cases  where  B  is  equal  to  45,  D  and  A 
coincide  when  greater  D  faUs  between  A  and  G,  when  less  D  Calls  beyond  A,  and 
fbrther  from  G'. 

But  the  problem  is  not  to  be  solved  by  straight  lines  and  circles :  if  m  conchoid 
(pi.  iz.  fig.  2)  having  A  for  its  pole  and  B  C  for  its  assymptote  be  described.  It  will 
cut  the  cirde  A  D  E  in  the  points  D,  IV  and  ly  and  straight  lines  joining  tiiese  poims 
with  A,  or  their  extensions  will  form  with  B  G  triangles  B  G  A,  B  O^  A,  BO" 
A,  dec.  of  the  species  reiquired.  This  follows  from  the  nature  of  the  corve^  in 
which  G  D  is  a  constant  quantity,  and  here  equal  fo  B  D  ^e  radhM  of  A  D  E. 
D  £  drawn  paralld  to  I H  gives  I  £  an  arc  which  meMurea  f  of  A  B  Q' D'  ^ 
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glrm  H  B*  wliich  m^Muvet  |  of  A  B  C  tbe  toppknient  of  the  fbnner  and  D"  £" 
gives  H  E'=i  A  BH  considered  ss  Tslned  at  B  or  off  (A  B  I+l  8).  The  point  jf 
corresponds  in  some  degree  to  a  pole  and  D,  IK,  and  D"  if  Joined  from  an  eqoila- 
teral  trian^  as  a  little  consideration  will  shew. 

TMkooi,  27th  MmrtM,  1933.  L.  D. 

Capt.  AI.FKBD  Burton,  if  1  am  not  mistaken,  employs  for  the  trisection  of  an 
aagle  a  eardwide  of  whiqh  the  generating  circle  is  £  A  D  and  the  constant  quantity 
A  B.  This  ciinre  at  any  rate  answers  very  well,  as  will  he  evident  on  construction. 
3.-*-Aap  PateHt  Impnnftd  Pumo-ForU. 
Mr.  T.  LovDy  jnn.  of  Philadelphia  has  invented  a  new  and  nseful  improvement 
in  the  horiaontal  Piano  Forte,  wherehy  the  tone  is  greatly  improved,  the  instru- 
ment is  less  subject  to  get  out  of  tune,  and  the  strings  are  less  liable  to  break,  for 
whidi  invention  and  improvement  he  has  taken  out  a  patent. 

The  improvement  consists  in  placing  either  the  action  above  the  strings,  or  the 
strings  and  bridges  turned  upside  down  above  the  action.  So  that  the  hammer  in 
striking  the  string  shall  act  in  the  direction  of  the  bridge,  instead  of  as  at  present  in 
an  opposite  direction.  Upright  Piano  Fortes,  it  may  be  noticed,  are  already  in 
possession  of  this  improvement. — Arctma  qf  Science  and  Art. 

We  are  not  disposed  to  consider  this  improvement  (for  an  improvement  it  is,  as 
fyr  as  tome  is  concerned)  at  all  efficacious  in  preventing  the  instrument  going  out  of 
tone.  Every  que  who  knows  any  thing  of  the  Piano  knows  that  it  is  by  the 
slipping  of  the  round  iron  pegs  in  their  wooden  sockets  that  a  piano  gets  out  of 
tune ;  the  extraordinary  thing  is  that  for  an  evil  the  source  of  so  much  vexation 
and  annoyance  no  remedy  should  have  been  yet  discovered  for,  or  we  should  rather 
say  applied  by  the  trade  :  the  remedy  is  in  reality  as  obvious,  ss  is  the  interest  of 
that  trade  to  avoid  applying  it.  We  have  seen  the  piano  of  a  gentleman  in  Cal- 
cutta much  strengthened  and  improved  by  the  adaptation  of  a  cast-iron  case  to  the 
front  block  in  which  the  pegs  are  inserted ;  in  fact  if  the  whole  Arame  could  be  made 
of  a  triangle  of  cast-iron,  the  piano  would  be  infinitely  more  durable  than  it  is  at 
piesent,  although  it  is  probable  that  its  tone  might  be  prejudiced. 

We  most  confess,  however,  that  within  the  last  few  years,  many  real  improvements 
have  been  introduced  in  the  adaptation  of  the  Piano  to  the  vicissitudes  of  our  In- 
dian climate :  the  metal  bars,  thrown  across  in  the  direction  of  the  strain,  tend  ma- 
terially to  prevent  the  instrument  form  warping,  and  by  themselves  expanding  and 
contncting  with  heat  and  cold  in  the  same  ratio  nearly  as  the  wires,  they  keep  the 
latter  under  an  uniform  tension,  and  consequently  always  in  tune  ;  whereas  those 
Pianos,  which  depend  upon  a  wooden  frame  alone,  require  to  be  tuned  with  every 
change  of  weather.  Another  real  improvement  in  small  Pianos  has  been  the  introduc- 
tion of  the  metal  plate,  to  which  all  the  wires  are  attached  :  the  advantages  gained  by 
this  construction  are  twofold,  the  sounding  board  is  left  free  underneath,  and  the 
strings  of  the  upper  octaves  are  deprived  of  that  long  neutral  space  between  the 
fixed  pegs  and  the  bridge,  which  always  caused  the  upper  notes  of  these  instruments 
to  flatten  much  faster  than  the  lower  octaves.  In  fact,  the  liability  to  stretch  or 
slipi,  and  the  chance  of  flaws  or  imperfection  of  elasticity  (which  are  the  only  causes 
of  getting  out  of  tune),  being  in  direct  proportion  to  the  length  of  wire,  every  wire  . 
should  have  the  same  proportion  beyond  the  bridge  to  maintain  uniform  tune.  Some 
makers  have  ingeniously  made  use  of  the  tail  pieces  of  the  wires,  in  grand  pianos,  to 
produce  a  doubling  of  )hit  tone ;  the  wires  beyond  the  bridge  have  precisely  the 
'  MUM  length  to  the  ^xedpegs  as  before  the  bridge*  or  within  the  action :  on  raising 
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by  means  of  a  pedal  tbe  damper  that  uiially  covers  thtm.  Ilia  sovad  will  be  doa- 
bled  by  the  reciprocal  ribration  of  the  extra  strings :  the  thooght  has  modi  ingeaui- 
ty,  and  all  that  can  be  urged  against  it  is  that  the  bulk  of  the  instnimeiit  is  sooia- 
what  increased,  and  with  it  the  chances  of  derangement  and  getting  out  of  tone. 
A.—Specific  Gravity  qf  Metdllie  Ailoyi, 
In  the  second  number  of  Brewster's  Journal  N.  S.  are  some  enrions  resolta 
obtained  in  experiments  on  the  melting  points  and  densities  of  different  aUoys,  by 
M.  Kupffer.  It  appears  that  in  eirery  proportion  of  tin  and  lead  from  one  of  tin 
with  one  of  lead,  to  one  of  tra  with  four  ^f  lead,  and  from  one  of  tin  one  of  lead  to 
six  of  tin  one  of  lead,  there  was  expansion,  i.  e.  the  specific  gravity  of  the  alloy  wai 
found  to  be  less  than  that  given  by  calculation.  At  two  of  tin  one  of  lead,  and  still 
more  at  three  of  tin  one  of  lead,  the  difference  was  trifling ;  and  as  the  difference  in- 
creased each  way  it  was  conjectured  that  at  some  intermediate  proportion  between 
those  two,  the  resulting  specific  gravity  would  agree  with  the  calculation.  It  was 
found  that  one  volume  of  lead  to  two  of  tin  gave  a  specific  gravity  alnioat  exactly 
that  of  calculation. 

In  amalgams  of  tin  and  mercnry,  again,  contraction  was  found  to  take  place ;  it 
being  null  when  one  combining  volume  of  tin  was  added  to  two  of  mercury.    la 
amalgams  of  lead  and  mercury  the  least  contraction  is  found  when  one  combiuag 
Tolume  of  lead  is  united  to  three  of  mercury. 
The  following  melting  points  were  observed  : 

Centigrade  Fahremkeii, 

Lead, 334* 

Tin, 230 

Tin  5  primes,      Lead  i  prime, 194 

4    „  1     „         189 

3    „  1    „         186 

2    „  1     „         196 

1     „  1    »         241 

1  ,.  3    „         289 

2  volumes,  1  volume, 194 

These  temperatures  were  determined  by  noting  the  weight  of  mercnry  driven  oat 
of  a  small  bulb  furnished  with  a  capillary  tube,  in  the  same  manner  as  practised  by 
Messrs.  Dulong  and  Petit.    They  will  therefore  require  some  correctioi^  p. 

b, --Proportion  qf  Recent  and  FoeeU  SkeUe. 

The  following  notice  of  the  numbers  of  known  species  of  recent  Testaceous 
Molluscs  and  of  Fossil  shells  is  taken  from  Loudon's  Magasine  of  Natural  History. 


Simple 
unival- 
ves 

Bivalves 
andmul- 
Uvalves. 

MultUo- 
cular 
univalves 

Total 

Testaceous  MuUusca  of  the  present  world, 
Species  of  BriUsh  Fossil  shells, 

1961 
401 

874 
634 

58 
230 

2893 
1265 

Of  the  1265  Fossil  Species,  the  following  is  the  distribution. 

1st  Division,  Ist  Section,  Carboniferous 
order  of  Mr.  Conybeare, 

1st  Division,  2nd  Siection,  to  the  Lias  in- 
clusive,    

2nd  Division,  from  the  Lias  upward  to  the 
Chalk  inclusive, 

3rd  Division,  Tertiary  Beds  above  the 
Chalk, 


27 

80 

33 

9 

38 

50 

106 

875 

139 

259 

141 

8 

140 
97 

408 
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•  T%e  tathor  of  tkii  p«pcr  dnwt  ^  conclowon  '*  that  in  proportion  as  we  deaoend 
tlie  Taat  aeries  of  depoaits  that  ovenpread  this  portion  of  the  earth,  so  do  we  recede, 
step  bf  step,  from  the  eirde  of  existing  organised  bdngs,  and  from  the  phenomena 
attendant  on  their  stmctnre,  their  habits,  and  their  adaptations."  D. 

& — Tablt  9f  the  Lemgik*  in  BritUh  MiU$  ^fiJU  Degrees  of  Latitude  iMnd  Longitude 
from  0*.  to  aO».  with  the  Areae  bounded  hg  them  in  Square  Miiee, 


J 

No.  of 

No.  of 

ll 

•5 

miles    in 

a 

miles   in 

6 

J 

aMeridi- 

Bfean. 

a     Lon. 

Mean. 

Sams  of 

S  0 

1 

onal  De- 
gree. 

Logarithm 

ntadinal 
Degree. 

Logarithm 

a^b 

«• 

68.7160 

68.4870 

68.7177 

1.8370706 

68.3983 

1.8350434 

3.6731139 

4700 

9 

687196 

68.3097 

687314 

1.8370806 

68.3107 

1.8338644 

3.6709439 

4687 

10 

687333 

68.111^ 

687364 

1.8371147 

68.0036 

1.8336317 

3.6696364 

4673 

11 

6a7376 

67.8933 

687398 

1.8371468 

677736 

1.8310631 

3.6683094 

4668 

12 

687331 

67.6640 

687346 

1.8371779 

67.6343 

1J294583 

34S666361  .4641 

13 

687373 

67.3944 

68.7398 

1.8373096 

67.3643 

1.8377181 

3^1649376 

4638 

14 

687436 

67.1143 

68.7453 

1.8373411 

66.9641 

1.8968414 

3.6680835 

4603 

16 

687483 

66.8138 

687613 

66.6536 

1.8338363 

3.6611063 

4583 

16 

687643 

66.4933 

68.7574 

1.8373169 

66.3339 

1.8316643 

3.6689811 

4660 

17 

687606 

66.1536 

687640 

1.8373611 

66.9730 

1.8193597 

3.6567308 

4586 

18 

687676 

66.7916 

68.7710 

1.8374063 

66.6010 

1.8169106 

3.6643158 

4511 

19 

68.7745 

664106 

687783 

1.8374496 

65.3103 

1.81481^ 

8.6517687 

4486 

SO 

687830 

66.0100 

687868 

1.8376001 

64.7998 

1.8115760 

3.6490761 

4467 

)1 

687807 

64.6896 

687937 

1.8376606 

64.3696 

1.8086768 

3.6463374 

4438 

9S 

687977 

64.1496 

68.8019 

1.8976011 

6a9197 

1.8056368 

3.6433879 

4398 

83 

68.8061 

63.6900 

68.8104 

1.8376616 

63.4605 

1J034316 

8iM00833 

4366 

94 

68.8147 

63.3111 

6&8191 

1.8377084 

63.9630 

1.7990786 

a6367869 

4333 

95 

68am 

637130 

68.8383 
68.8376 

1.8377653 
1.8378219 

634544 
61.9978 

17966603 
17918871 

JI-HiKMRK 

4398 

9B 

6&8338 

63.1969 

8i»97090 

7^^ 

4368 

97 

68.8433 

61i?697 

6a8470 

1.8378860 

61.3833 

17880410 

3.6369360 

4336 

98 

6a8619 

68.8668 

1.8879481 

61.1060 

60J183 

1.7840331 

3.6319803 

4188 

99 

68.8618 

60.5816 

6&8669 

L8380113 

60.3866 

17796561 

3.6178673 

4148 

SO 

68J730 

59.9996 

1 

No/t.— The  above  table  was  oompikd  in  the  Sonreyor  General's  CMBce,  and  wiU  be 
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THE  ASIATIC    SOCIETY. 


No.  18.— June,  1833. 


L — On  the  Menage  Rites  and  Usages  of  the  Jdts  of  Bharatpur. 
^y  £Sr  Lusbing^on,  JSsq.  C.  8.  ^H 

[Rend  at  die  Meeting  of  the  Aaiatic  Sodety,  Bflarch  S7, 1838.} 

In  tlie  motttli  of  May»  1832,  the  present  Raja  of  Bharatpur*,  BaIt- 
WAKT  Singh,  was  married  to  a  daughter  of  the  Bechore  Raja,  a  J&t 
ciiief,  of  a  very  respectable  family  residing  near  GwaUor. 

Though  there  is  no  mention  of  the  Bechore  Rajas  in  the  ''  Ayeen 
jUberi"  nor  in  any  English  work  on  India,  that  I  am  acquainted  with« 
I  am  assured  by  the  Bharatpur  ministers  and  other  respectable  natives 
Ihat  the  Bechore  Princes  once  possessed  territories  in  the  neighbour- 
Jiood  of  Gwalior,  which  yielded  an  annual  rcv^enne  of  from  three  to 
fimr  lakhB  of  rupees.  They  add  that  the  ^eatcr  part  of  these  territo* 
fiei  are  now  in  the  hand^  of  the  Bindia.  family »  and  that  the  present 
Se€km-€  Raja  has  only  a  small  Jagir   of  about  fifteen  thousand  ru- 

Th«  Bharatpur  Raja  was  betrothed  in  1824  fSamvat  1881^,,  to  the 

Bfthm^  Princess,  by  ]m   father,  the  late  Baldbo  Singh,  and  under 

MprdinatT'  circumstances s  the  inarria^  would  have  been  solemnized  many 

n«ars  ago.    The  Hindu    law  indeed  censurt^i  the  delay  of  marriage 

%Ukr  femudea)  beyond  10  years,  but  the  Bharaipur  Jits  as  "  Baran- 

^Sunkdrs  or  a  mixed  caste,  dcrlTing  their  origmf  and  military  habita 

^^  *  Ttitn  1 4  yf^fs  of  agf^« 

^T   t  9ttGb  IB  Ihr  tTMdition  of  the  Bharntpur  Jits  themielves.    They  assert  their 
ftpuridtw)  dottceot  ^m  th£  fiimoiiv  ur  fiilialous  Hi;£:i  P^l  of  BiAna,  regarding 
^boMS  puwvr,  ricbesj  atid  extent  of  dominion^  many  curiouM  tales  are  still  eurrent  /- 
H^ong  thtin.     In  the  ''  Buvi-Pal  Kasa,"  &  metric^Ll  minance  or  ballad  (writteyho 
^iJbtr  Bh9khm)^  th«  Hinda  icbokr  will  iad  a  full  aad  p^rticuUr  account  of  tl 
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from  the  Lunar  (ChandravaneiJ  race  of  Rajpdte,  and  posflessiiig  at 
the  same  time  the  patient  indudtry,  agricultural  skill,  and  religious 
laxity  of  the  Sitdra  or  servile  classes,  do  not  strictly  adhere  Xo  the 
minutise  of  Hindd  law.  Whilst  they  retain  many  parts  of  the  ancient 
ritual  they  omit  others,  and  substitute  in  their  place  peculiar  forma  and 
usages  (as  will  be  noticed  hereafter),  which  though  eyident  innovatioDa 
are  held,  by  them,  in  the  highest  esteem. 

But  in  this  particular  case  the  delay  alluded  to  arose  not  from  Jit 
laxity.  It  was  owing  in  the  first  place  to  the  untimely  death  <^  the 
late  Raja  Baldbo  Singh,  and  the  troubles  arising  out  of  that  events 
which  were  terminated  only  by  the  capture  of  Bharatpmr,  in  Jamnry 
1826,  and  the  restoration  of  his  son  Balwant  Singh,  a  minor,  to  the 
fnasnad}  and  secondly,  to  the  domestic  intrigues  and  contentioDS 
which  took  place  at  the  capital  between  the  Mdj^  or  Ram  mo- 
ther and  the  Regent  ministers,  as  to  the  selection  of  a  Giir6  or 
spiritual  adviser  for  the  young  Raja.  The  Maji  is  eldest  wife 
of  the  late  Raja,  and  step-mother  of  the  present  Raja;  and  as  she 
once  had  the  reputation  of  possessing  some  ability,  the  Supreme 
Government  nominated  her  in  the  first  instance  to  the  office  of  Regent. 

Her  subsequent  conduct  however  speedily  did  away  with  the  fftvor- 
al^e  opinion  entertained  of  her.  It  soon  became  evident  that  any 
portion  of  talent  or  acuteness  whidi  she  might  once  have  possessed* 
was  neutralised  by  the  lasting  efiects  of  a  vicious  education,  and  by  a 
more  tiian  ordinary  share  of  feminine  caprice  and  weaknese.  Being 
naturally  of  a  violent  and  imperious  temper  the  possession  of  power 
appeared,  day  by  day,  to  strengthen  and  augment  the  worst  features  of 
her  character,  until  it  at  last  led  her  to  the  commission  of  acts  alike 
injurious  to  her  own  reputation  and  fatal  to  the  interests  confided  to 
her.  « 

Remonstrances  and  exhortations  having  been  in  vain  addressed  to 
her  by  the  British  Government,  it  became  necessary  to  place  the  ad* 
ministration  of  Bharatjnir  affairs  in  other  hands.  The  Rani  was 
accordingly  removed  from  the  office  of  Regent,  (a  suitaUe  establish* 

great  Hind&  moiuurch,  who  is  fabled  to  have  conquered  Raja  Jombbwab,  the 
fiither  of  PiKTHV  Raj,  the  celebrated  CAouhan  king  of  Delhi,  and  to  hare  nded' 
despotically  orer  the  whole  of  India.  The  Kbroli*  Raja  too,  boasts  his  descent 
from  BiJSi  Pal,  and  if  any  faith  can  be  placed  in  a  **  Am#ao2f '  or  genedogical 
**  tree,"  he  has  a  fair  claim  to  the  benefits,  real  or  Imaginary,  resulting  ^ere- 
fh>m.  Abulfazl  has  a  short  and  pithy  sentence  regarding  the  "  IhiineHe** 
"  And  all  of  these  tribes  now  carry  in  their  hands  genealogical  taUes  for  < 
I  ck."— Ofc^iV«  Ayeen  Akberl,  vol.  ii.  p.  399. 
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jaent  bfiag  assigned  her  ifi  the  M€hdl  or  iim^r  apartments,)  nnd  the 
old  ministers  of  the  Raja  appointed  to  succeed  h^-  Qf  thesj^,  the 
Dewdn,  or  principal  minister*  Jswahib  Lal,  was  fortw^dy  a  person 
of  considerable  knowledge  and  experience  in  business,  having  hdd  the 
J)twim  with  distinguished  honor  to  himself  and  advantage  to  the 
state  during  the  reign  of  Ranjit,  KAMnHAN,  and  Balppo  Singh. 
By  his  prudent  and  equitable  measures  tranquillity  was  speedily  restored 
«nd  the  old  system  of  management  re-established. 

But  though  the  S^ni,  as  above  stated,  had  been  formally  removed 
from  the  Regency,  she  never  relinquished  her  hopes  of  a  return  to 
power.  After  repeatedly  attempting  to  blacken  the  character  of  the 
Regent  ministers,  and  as  often  failing  in  her  attei;npts,  as  the  charges 
advanced  by  her  proved  on  investigation  to  be  entirely  groundless,  die 
determined  to  dliange  her  plan  of  attack,  and  to  apply  all  the  means  at 
her  disposal  to  the  establishing  such  an  influence  on  the  mind  of  the 
3ronng  Prince  as  would  eventually  throw  him  into  her  hands.  With  a 
▼lew  to  this  end  she  revived  a  story  which  she  had  herself  invented 
and  circulated  when  Regent,  of  the  Raja's  initiatory  necklace*  having 
been  tied  on  by  a  favourite  priest  and  emissary  oi  her  own,  by  name 
Bmi*  Ram  ;  and  on  the  strength  of  this  story,  she  asserted  the  right  of 
this  person  to  be  elected  Gam  or  spiritual  adviser  to  the  Ri^a, 
well  knowing  that  if  Ae  could  effect  this  object,  she  would  secure  to 
herself  the  greatest  spiritual  and  political  influence,  and  become  de 
fiscto  mistress  of  the  state. 

The  Regent  ministers  on  the  other  hand  had  from  the  first  attested 
that  the  pretensions  of  ParoUt  Stu'  Ram  to  ^e  Gdrdship  were 
altogether  false  and  ridiculous ;  that  the  fiither  of  the  Raja  had  ac- 
tnally  selected  as  Gdrd  for  his  child  the  superior  of  the  very  temple 
of  which  this  Sai'  Ram  was  the  mere  PUjari  or  officiating  priest; 
that,  14^^  circumstance  of  Sri'  Ram's  being  a  Piyar<  was  a  sufficient 
refotation  of  his  claim ;  as  the  Mehant  or  superior  of  a  temple,  alone,  • 
was  qualified  for  the  office  of  Gdrd ;  and  that  in  addition  to  these 
proofr,  Hau  Das,  the  superior  in  question,  was  stil}  living,  and  de- 
posed that  he  had  tied  on  the  necklace  with  his  own  hands  during  the 
life  time,  and  in  the  presence  of  Baldbo  Singh. 

*  The  ceremony  of  tjmg  on  the  necklace  is  performed  when  the  0M$  b  se- 
iMded  i  the  CkiUh  or  disciple,  being  then  an  iniant.  This  is  preparatoiy,  and  in- 
tended to  show  that  a  selection  has  been  made.  When  the  disciple  has  arrived  at 
Ibe  prescribed  age,  the  ceremony  of  initiation  is  completed  by  the  O^Ht't  pro- 
nouncing the  '*  G^  MatUroj**  or  mystical  charm  in  the  can  of  the  Ckila^  who 
thereby  becomes  a  twice-bom,  or  regenerated  man. 
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To  this  statement,  ft  €at  denial  was  given  by  die  Rani  and  her 
faTOurite  priest,  and  amidst  the  bickerings  and  intrigues  that  ensued, 
the  Raja's  marriage  was  for  some  years  considered  in^qpedient ;  it  being 
contrary  to  nsage  that  a  person  shonld  be  married  prior  to  the  cere* 
monyof  inyestiture  being  completed  by  his  (?6r<{>  proBonnciDg  the 
Chir  Mantra,  or  mystical  words  of  initiation. 

Such  was  the  state  of  this  question  up  to  the  beginning  of  1832, 
when  the  advancing  years  of  the  young  Prince  convinced  the  regent 
ministers  that  a  further  delay  would  only  tend  to  "  defer*  the  remedy 
of  the  evil,  not  the  evil  itself,"  and  that  some  decision  must  be  forth- 
with resolved  on  ; — after  much  doubt  and  hesitation  they  determined 
to  solemnize  the  marriage,  leaving  the  choice  of  a  GUfii  to  be  dedd- 
ed  on  by  the  Prince  himself  on  his  attaining  his  majority.  Before 
venturing  on  so  unusual  a  proceeding,  an  opinion  was  obtained  from 
the  Brahmans,  that  though  it  would  doubtless  have  been  proper  for 
the  Prince  to  have  become  the  disciple  of  some  G4rti  previously  to 
entering  upon  the  holy  state  of  matrimony,  still  it  would  be  better 
for  him  to  marry  at  once,  and  afterwards  select  a  Gdtii,  than  oon-« 
tinue  in  his  unhallowed  state  of  celibacy. 

At  the  same  time  it  was  decided  that  the  marriage  ceremoiiies  riural^ 
be  solemnized  at  the  town  of  Digf  (24  miles  to  the  north  of  Bharaipmr), 
that  the  bridegroom  should  go  out  thus  far  to  meet  the  bride,  and 
after  the  performance  of  the  ceremonies,  conduct  her  to  his  palace  at 
Bharatpvr, 

It  has  been  stated  above  that  the  Raja  was  betrothed  in  the  year 
1824,  and  I  now  proceed  to  describe  the  manner  in  which  the  betrodi- 
al  (Sugaf)  takes  place.  I  am  well  aware  that  in  doing  so  I  run  tiie 
risk  of  wearying  the  patience  of  the  reader.  But  it  is  necessary  in 
this  as  in  other  things  to  begin  with  the  beginning ;  neither  am  I  igno- 
rant that  the  ceremonies  which  form  the  subject  of  this  paper  have  been 
pronounced  by  the  historian  of  British  India  (see  vol.  1.  note  c), 
to  be  "  trivial,  multiplied,  and  tiresome."  Such  they  would  doubtless 
appear  to  be  to  the  philosopher  and  historian  of  Europe,  who,  calm- 
ly seated  in  his  study  some  thousands  of  miles  from  the  country  in 
which  these  customs  obtain,  looks  with  wonder  or  contempt  at  the 

*  Remedia  pptius  malomm  qtum  maU  ipsa  differentet.— 7*act/icf. 

t  The  **Bkowani"  or  garden-palaces  of  Dfff,  built  by  the  celebimted  JAt, 
Su'raj  Mul,  may  safely  be  compared  with  any  of  the  buildii^  erected  by  tha 
Mohammedans  at  Delhi  or  Agra.  They  were  constructed  of  the  stone  found  in  the 
Bipboi  hills  about  80  years  ago.  For  a  short  aceount  of  the  antiquities  of  Dff, 
sea  Appendix,  A. 
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^trivial  and  multiplied"  details,  and  in  sorrow  or  anger  records  lua^ 
opinion  id  their  absurdity.  But  the  Hind6,  alas !  looks  upon  tiiese 
Tery  ohgitrdities  in  a  totally  different  light — he  considers  them  as  part 
and  parcel  of  his  religion,  as  forms  which  were  in  the  first  instance 
inculcated  by  his  deities,  and  which  the  practice  and  veneration  of 
ages  has  hallowed.  We  may  lament  that  he  should  do  so,  but  wa 
ought  not  surely  to  condemn  him  without  inquiry.  It  appears  to  me 
tiiat  some  of  these  very  ceremonies,  of  which  so  sweeping  a  condem- 
nation has  been  passed,  are  not  only  interesting  and  curious,  but  evea 
valuable,  inasmuch  as  they  tend  to  throw  light'*'  upon  the  feelings  and. 
domestic  genius  of  our  subjects. 

The  betrothal  takes  place  in  the  following  manner — a  message  is* 
first  sent  by  the  father  of  the  girl  to  the  bridegroom's  father,  intimat- 
ing that  as  alliances  have  formerly  taken  place  between  their  families, 
and  as  Providence  has  kindly  blessed  him  with  a  daughter,  &c.  he  is 
anxious  to  bind  the  knots  of  amity  closer  than  ever.  Should  the  father 
of  the  boy  approve  of  the  suggestion,  he  dispatches  a  Parohk  or  fa-* 
mily  priest  to  the  lady's  fatiier,  both  to  measure  the  height  of  the 
girl  and  ascertain  her  personal  appearance,  &c.  On  the  return  of  the 
F&rokii  to  his  employer,  the  height  of  the  young  lady  is  compared  with 
that  oi  the  boy.  Should  it  appear  to  be  of  the  orthodox  proportion,  and- 
the  report  made  by  the  Parohit  of  her  beauty  be  favourable,  the  genea* 
logics  and  afl&uty  of  the  parties  are  then  inquired  into ;  and  in  the 
event  of  their  not  coming  within  thef  prohibited  degrees,  the  be** 
trothal  is  agreed  to,  and  considered  binding  upon  l^oth  parties. 

The  betrothal  having  been  adjusted,  and  the  Tika  or  manric^ 
present  sent  by  the  bride  to  the  bridegroom,  it  remains  for  the  Brah« 
mans  to  select  what  they  may  be  pleased  to  consider  a  "  fortunate  hour'^ 
for  the  marriage.  Regarding  this  important  point,  long  and  tiresome 
disputes  are  sometimes  carried  on  between  the  astrologers  of  the  two 

*  *'  We  cannot,"  says  the  talented  and  discriminating  Sir  H.  Strachst,  ''study 
Hie  genios  of  the  people  in  its  own  sphere  of  action.  We  know  little  of  their 
d0mnfie  2{/V,  their  knowledge,  cooTersation,  amosements ;  their  trades  and  castes^ 
or  any  of  those  national  and  indiridual  characteristics  which  are  essential  to  a 
complete  knowledge  of  them."  Perhaps  the  acknowledged  existence  of  this  lament- 
able  defect  may  excuse  the  attempt  on  my  part  to  illustrate  one  of  the  most  itor 
portant  erents  in  the  life  of  a  Hind(L 

t  The  prohibited  degrees  among  the  Bharatpwr  J&ts  are  the  Goft  or  families 
of  the  boy's  paternal  and  maternal  grand-fathers  and  grand-mothers.  In  this, 
as  ia  many  other  points,  they  depart  widely  from  the  strictness  of  the  Hindfii  system 
as  promulgated  in  the  ''  Institutes  of  Menu',"  where  prohibitions  of  the  most  ex- 
tvaordinary  nature  are  enumerated,  and  directions  for  choosing  a  wife  minutely  laid 
down* 
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durbars.  These  disputes  would  indeed  be  endless  but  for  the  int^ 
forence  of  the  sapei^or  party,  who  may  always  command  or  obtain  the 
silence  of  the  priests  by  a  well-timed  fee,  or  the  promise  c^  a  grant 
ef  land.  All  opposition  then  ceases ;  difficulties  and  scruples  founded 
upon  texts  from  the  sacred  writings  vanish,  as  soon  as  the  land  id 
promise  appears  in  sight :  a  little  ingenuity  and  a  considerable  portion 
of  hardihood  is  all  Ihst  is  required ;  for  with  the  aid  of  these  two 
auxiliaries  the  very  Shastras  which  at  first  appeared  to  condemn  the 
arrangement  may  be  clearly  shown  to  favour  it.  There  is  an  especial 
advantage  in  this  sort  of  arrangement  to  the  soothsaying  Brahmans, 
Should  the  Mohrat  prove  a  fortunate  one,  they  take  good  care  to 
attribute  all  the  happy  results  following  it  to  the  skill  with  which  it  was 
arranged  by  them,  but  if  on  the  other  hand  any  untoward  events 
should  happen;  if  for  instance  the  bride  should  prove  barren  or  pro* 
lific  only  in  female*  children,  they  represent  that  they  had  from  the 
first  had  a  divine  presentiment  of  the  evil,  but  yielding  to  the  opinioB 
attempted  by  the  anger  of  the  Prince  had  consulted  to  fix  the 
Mohrat  agreeably  to  his  wishes. 

As  before  stated,  many  years  elapse  between  the  act  of  betrothal  and 
the  celebration  of  the  marriage  rites.  It  is  however  expedient  that 
•the  number  of  years  thus  intervening  should  constitute  an  uneven  snm» 
as  3,  5,  7,  not  2,  4,  6,  which  would  be  deemed  unlucky.  A  similar  be- 
lief in  the  virtue  of  uneven  numbers  has  obtained  amongst  many  na- 
tions from  the  earliest  ages.  It  is  especially  laid  down  in  the  aotro* 
logical  books  of  the  Hindus.  Thus  in  the  Mokrat-CkiMtanmm,  (a 
book  abounding  in  the  most  extraordinary  absurdities,)  it  is  written 
that  it  is  always  fortunate  to  meet  the  blade  antelc^  on  the  right- 
hand  side,  and  if  the  number  of  antelopes  be  odd,  it  is  even  fortunate 
to  meet  them  on  the  left  side.  A  bad  omen  occurring  to  a  person 
starting  on  a  journey  is  removed  by  eleven  inspirations,  and  twaaty*fi?e 
steps  with  the  right  foot  should  then  be  taken.  Perhaps  this  belief  may 
have  given  rise  to  the  Hindu  Triad,  and  triliteral  monosyllable  for 
the  three  worlds — earth,  sky,  and  heaven.    Tbie  number  three  hmg 

*  There  is  a  curious  passage  in  the  Koran,  illustratire  of  the  feeling  which  pn* 
vailed  among  the  Pagan  Arabs  on  the  subject  of  female  offspring :  see  Sali's 
Koran,  c.  16.  **  And  when  any  of  them  is  told  the  news  of  the  birth  of  a  fiemsk^ 
his  face  becometh  black,  and  he  is  deeply  afflicted  ;  he  hideth  himself  fh^  the 
people,  because  of  the  ill  tidings  which  have  been  told  him,  considering  with  himself 
whether  he  thaU  keep  it  with  ditgraee,  or  wkeiktr  he  eJkaU  kmry  ii  m  the  iut:* 
The  feeling  led,  in  Arabia  as  in  India,  to  the  crime  of  infuiticide.  It  was  fonncriy 
practised  by  many  of  the  Ri^pAU  and  by  the  Jits.  I  wish  I  eould  persuade  my- 
self that  it  has  ceased. 
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ftaeren,  and  as  such  supposed  to  be  of  especial  sanctity.  At  any  rate» 
wherever  or  however  the  belief  originated,  it  was  at  onetime  prevalent 
tiirooghoat  tiie  world.  Even  the  Platonists  appear  to  have  incHned 
to  it,  and  it  was  certainly  esteemed  by  the  other  philosophical  sects—* 
nor  is  it  perhaps  much  more  absurd  than  the  belief  in  alchemy,  which 
formerly  mastered  the  intellects  of  the  sages  and  philosophers  of 
Christendom,  and  for  a  time  at  least  is  supposed  to  have  influenced 
the  sublime  genius  of  Nbwton*. 

The  time  for  the  marriage  having  thus  been  fixed,  the  day  on  which 
tiie  lagan-patri  (or  letter  containing  the  marriage  horoscope)  shall 
be  sent  by  the  bride  to  the  bridegroom,  is  then  adjusted.  This  is 
brought  by  the  Parokit  or  ftunily  priest  of  the  bride's  father,  and  is 
simply  a  large  scroll  of  paper,  on  which  the  day  fixed  on  for  the  wed« 
ding,  the  aspect  of  the  planets,  the  number  of  days  during  which  the 
bridegroom's  body  is  to  be  anointed  with  jasmine  oil  (ChanMluka-tSt), 
«nd  the  number  of  rejoidngs  {manual)  or  days  during  which  the 
ceremony  is  to  last,  are  specificid. 

The  lagan  is  written  in  Sanscrit,  and  together  with  the  kUlat 
which  accompanies  it,  is  received  by  the  Raja  in  the  inner  i^partments,- 
en  which  occasion  none  but  the  females  of  the  family,  the  Brahman* 
ffiid  ParobiU  (who  havealways  access  to  the  mehal),  and  Ri^a  himsel£ 
are  present. 

llie  lagan-patri  having  been  brought  by  the  Parohii  to  the  Raja, 
the  latter  places  it  on  his  head,  in  token  of  respect,  and  delivers  it 
to  the  BrahiAans  in  attendance,  who  read  and  explain  its  contents. 
The  Raja  is  then  liftedf  up  by  the  nai  I  in  waiting,  and  carried  into 
the  inner  apartments,  where  the  Mqfi  or  Rani  mother  resides,  and 
to  her  he  gives  the  lagan-patri  and  khikU  which  accompanied  it.  I 
should  have  stated  above,  that  the  lagan  is  tied  up  with  yellawi 

*  Not  less  extraordinary  was  the  mUhusiaatic  belief  of  the  Emperor  Julian,  the 
hero,  legislator,  and /)At/o«qpA«r,  in  the  virtue  of  the  Eleusynian  Mysteries  and 
Grecian  arts  of  divination.  Oibbok  observes,  with  -his  usual  felicity  of  ezpresiion, 
**  By  a  strange  contradiction,  he  disdained  the  salutary  yoke  of  the  Gospel,  whilst  be 
made  a  voluntary  offering  of  his  reason  on  the  altars  of  Jupiter  and  Apollo."  D9» 
eHne  and  FaU,  chapter  xxiii. 

'  With  regard  to  Sir  J.  Newton's  belief  in  the  doctrines  of  alchemy,  I  observe 
that  Sir  D.  B&swsTBm,  in  his  lately  published  Life,  (page  302,)  states,  that  there  is 
no  reason  to  suppose  that  Sir  I.  N.  did  behive  in  them 

-f  He  is  il^Mf  up,  because  it  is  considered  improper  that  he  should  come  in  e6n- 
tact  with  the  frile  tartk  during  the  performance  of  the  ceremonies. 

X  Nm  or  barber ;  the  attendants  on  Rajas  and  Sirdars  at  Bkaratpwr  are  all 
of  thb  caste.  Na/buM^  fiemales  of  the  same  caste,  wait  upon  the  Bank, 

f  It  ia  the  favorite  colour  of  Kkishna  \  hence  his  synonime  Pitambbb,  the^ 
''yellow-dothed*' deity. 
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threadfi  (this  colour  being  esteemed  fortunate)  ;  that  d^  grass*  an 
emblem  of  increase,  is  put  on  it;  and  that  gold  coins,  betelnut,  rupees, 
lialdi  or  yellow  curry-powder,  and  yellow  rice  are  (daoed  within  the 
folds  of  the  paper. 

The  lagan-patri  is  intrusted  to  the  keeping  of  the  Rani  mother 
until  the  day  of  her  death,  whilst  the  khilat  is  sent  out  by  her  for 
the  inspection  of  the  Sirdars  assembled.  When  the  Parohii  or 
his  followers,  who  escorted  the  lagan,  have  returned  to  their  tents, 
which  are  pitched  outside  the  city,  it  being  contrary  to  etiquette 
that  the  bride's  party  should  partake  in  any  way  of  the  bride- 
groom's hospitality,  Gur  (unrefined  sugar)  is  distributed  to  the  po- 
pulace. On  the  third  day  after  this,  the  Parohit  returns  with  pre- 
sents to  the  bride. 

From  the  receipt  of  the  lagan,  the  marriage  is  considered  to  begin. 
Marriage  songs  (Bama  and  Bami)  are  sung  in  the  houses  of  the 
bride  and  bridegroom,  and  presents  are  distributed  to  the  wcHnen 
who  sing ;  these  are  for  the  most  part  females  of  the  same  stock  (Gat) 
as  the  bridegroom.  The  subjects  selected  by  them,  and  the  language 
in  which  they  are  illustrated,  are  alike  coarse  and  ludicrous,  resem- 
bling perhaps  the  *'  sales  et  convicia"  sung  by  the  Roman  boys  at 
marriages,  or  the  rude  jokes  and  indecencies  which  pervade  the  songs 
of  our  older  poets. 

The  Raja's  mother  sits  in  the  midst  of  the  singers,  listening  to  the 
«ongs,  and  frequently  joins  in  the  chorus  herself.  Hie  singers  are 
rewarded  for  their  labours,  and  their  songs  are  always  in  proportion 
to  the  reward.  There  is  a  common  saying,  taken  from  this  cir- 
cumstance,  which  has  passed  into  a  proverb,  "  Jyga  tera  hmri  wy$a 
»eri  git,"  or  the  goodness  of  our  song  wDl  depend  upon  the  num- 
ber of  rupees  bestowed  on  us. 

Tlie  marriage  songs  having  been  instituted,  and  the  body  of  the 
bridegroom  anointed  with  jasmine  oil,    which  is  applied  with  d&H* 

*  For  aa  accomit  of  tlie  sacred  dunra  or  d6b  grass,  see  Asiatic  Researdics,  foL 
hr.  Obserrations  on  sdect  Indian  Plants,  by  Sir  W.  Jonbs.  The  foUowing  tot 
is  there  quoted :  "  May  JDhtm,  which  rose  from  the  waters  of  life,  which  has  a 
handred  roots  and  a  hundred  stems,  efiace  a  hundred  of  my  sins  and  prolong  Mf 
scirtoict  on  earth  for  a  hundred  years."  Mr.  Hknet  Colbbrookb  quotes  another 
text  in  praise  of  Dwrva,  in  his  learned  Essays,  and  Colonel  Toonf  mentions  that  the 
BajpiitM  are  fond  of  comparing  themselves  to  this  raluable  grass,  which  thiires  hi 
rimost  every  soil,  and  propagates  itself  for  ages  and  ages.  The  comparison  is  not 
confined  to  JUtJp^ti  alone,  it  is  current  throughout  upper  India. 

-f  I  quote  from  memory,  not  having  Colonel  Todd's  valuable  work  by  me,  the  IW  0S* 
ItfiiM  of  which  1  perused  (with  less  attention  than  it  deserved),  two  years  sgo,  in  Cat- 
cutta,  the  Tmd  volume  1  have  not  yet  seen. 
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grass  to  bin  feet»  anns,  and  aboiiklen,  the  vonhip  of  th«  potter^s  wheel 
(Chakr-puja)  ia  then  performed  by  the  Maji  and  female  reUtiTet  oi 
the  Raja.  ThiBConJusts  in  vitkiagthe  shop  of  the  funily  potter»  andin 
offering  np  sweetmeats,  betehiQtts,  and  n^ees  <m  his  wheel.  The  prais- 
es of  this  instrument  and  the  article  produced  by  it  are  channted  by 
tiie  women,  and  the  ceremony  condndes  by  a  demand  on  the  part  ei 
the  potter^  for  a  present ;  npon  which  there  ensues  a  mock  dispute 
between  him,  the  Rdnii,  and  the  women,  the  potter  demanding  ez^ 
aetly  twice  the  sum  to  which  he  is  entitled,  and  the  females  as  stoutty 
refasing  to  comply  with  his  demand.  The  dispute  is  g^ieraHy  ended 
by  a  compromise  between  the  belligerent  parties,  and  the  femak  dis* 
putants  return  to  the  mehdl. 

Two  days  prior  to  the  marriage,  the  women  of  the  mehal  repair  to 
a  tank  within  the  interior  of  the  palace,  and  having  with  their  hands 
dug  up  the  wet  mud  on  its  banks,  bring  it  on  their  heada  into  the  inner 
apartments,  where  they  proceed  to  construct  a  miniature  store-house 
er  granary  for  the  bridegroom.  The  meaning  of  which  is  obrioudj^ 
this,  that  it  becomes  the  bridegroom  to  lay  up  ample  store  of  prori^ 
sions  for  his  future  wife  and  family,  whilst  it  is  no  less  incumbent  oq 
them  (his  relatives)  to  assist  him  in  so  doing. 

After  the  worship  of  the  potter's  wheel  the  Raja  and  the  whole  of 
his  Sirdars  r^Mor  in  state  to  the  shrine  of  8Uld,  the  goddess  of 
the  small-pox.  Propitiatory  prayers  and  gifts  are  ofiered  up  to  this 
dreaded  personage,  and  various  articles  of  food  and  incense  placed  be- 
fore her.  So  general,  I  may  add,  is  die  worship  of  this  goddessf 
throoghout  these  parts,  that  every  village  has  an  altar  consecrated  to 
her^  which  consists  generally  of  a  mere  heap  of  stones  loosely  piled  np, 
with  one  slab  placed  perpendicularly,  on  which  a  rude  image  oi  the 
goddess  ia  engraved. 

The  appearance  of  this  goddess  is  said  to  be  similar  to  that  of  an 
eld  and  wrinkled  woman,  and,  for  this  reason,  the  Hindds  consider  it 


*  Two  reMons  are  agaigncd  for  the  worship  of  the  wheel ;  Ist,  that  it  it  the  i 
pOB  of  ViSHMV.  2iidly,  Its  great  utility  to  the  married  couple,  as  fumishiiig  them 
with  utensils  of  every  description. 

f  She  is  said  to  ride  on  a  donkey  and  to  have  a  potter  as  a  groom,  and  ftnr  this 
icaaon  potters  are  entitled  to  the  food  offered  np  at  her  shrine,  should  it  be  5t&bi, 
or  food  cooked  in  a  cAulha,  but  M  Nikri  or  sweetmeate  (which  by  some  cooveni- 
CBt  teztt  aie  held  to  be  lawful  to  all  Hindus,  though  cooked  by  strangers),  the 
Brahmana  take  good  care  to  secure  them« 

^Pnmdad  flieyaieiiM^tants  of  the  Mudk  Du,  «r  coantiy  batw^en  die  IfiM^ 
^ip«  and  FiiKfAya  nqges. 
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proper  that  perAoAs  Bcised  with  small-pox  should  be  attended  by  oU 
women  alone. 

Another  Btill  more  extraordinary  act  of  devotion  is  then  performed, 
the  worship  of  the  Gokta  or  place  in  which  the  filth  of  the  pakoe 
is  deposited.  The  worship  consists  in  sprinkling  water,  perfumes,  and 
sweetmeats  on  the  mass ;  and  it  is  said  to  be  indicative  of  the  wish  on 
the  part  of  the  worshipper,  that  his  progeny  may  increase  and  multijdy 
even  as  the  heap  of  rubbish  before  him.  In  like  manner,  the  Hindis 
are  accustomed  to  throw  their  sucking  teeth  on  a  dunghill,  uttering  si 
the  time  a  prayer  that  their  new  teeth  may  quickly  appear,  and  increase 
even  as  the  dunghill  has  increased.  Strange  as  this  worship  may  sp* 
pear  to  us,  we  should  not  forget  that  it  may  be  defended  by  classictl 
precedents.  If  the  Romans  adored  their  **  Cloacina,"  surely  m  less 
civilized  people  may  be  excused  for  worshipping  the  Gohra. 

Upon  the  termination  of  these  several  acts  of  devotion  (rit^  peremp*' 
tis),  there  remains  the  ceremony  of  the  Bhdt  to  be  performed,  which  is 
the  presentation  by  the  brothers  and  other  male  relatives  (of  the 
Ranis),  of  marriage  clothes,  and  presents  to  the  Riya.  The  presents 
consist  of  elephants,  horses,  camels,  clothes  for  the  Raja  and 
Ranis*  and  ashrafees ;  and  are  given  first  to  the  Parokits,  then  to 
the  Ranis  and  female  attendants,  and  lastly  to  the  Ri^  In  return 
for  these  presents  the  donors  receive  rice  from  the  Raja.  Henoe  the 
name  of  the  ceremony. 

When  the  Raja's  mother  has  put  on  the  marriagef  dress  thus  pre* 
sented  to  her,  and  the  circumstance  has  been  communicated  to  friends 
and  people  assembled,  the  marriage  is  considered  to  have  ccnnmenoed, 
and  the  liveliest  marks  of  rejoicing  are  exhibited. 

The  day  before  that  on  which  the  "  bardt"  or  marriage  cavalcade 
starts  for  the  place  at  which  the  weddmg  is  to  be  solemnized,  the  de- 
putations sent  by  foreign  states  in  honour  of  the  marriage  are  feasted 
by  the  Raja ;  after  the  entertainment  is  over  the  whole  of  the  Riga's 
relatives  stand  up,  and  whUst  the  Prince  himself  remains  seated  on  the 
guddee  throw  rupees,  &c.  into  a  flat  iron  dish.  The  women  singing  tbe 
following  words: 

"  TUni  khayo  petX  pusar  yun  to  lejaega  mdnh  mar,"  or  you  hare 

*  His  mother,  grand-mother,  Ac.  not  his  future  wife. 

t  The  act  of  putting  on  the  dress  thus  presented  is  called  *'  bhAt  pMAarmiM,**  a 
cnrious  idiom  enough. 

t  This  is  an  allusion  to  the  P^hfrn,  or  aHowance  of  food  giren  by  the  stale  t^ 
die  relatives  of  the  Raja.  A  P^ikya  is  literally  a  bellyful,  but  yaries  in  quantity  tad 
quaUty  according  tc  the  pleasure  of  ^gimnter  and  rank  of  the  grantee.    XW 
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IQIed  your  beDies  famously.  In  die  same  way  diall  it  be  taken  from 
you  (even)  by  blows  (i.  e.  should  you  refuse). 

The  time  having  at  length  arrived  at  which  the  marriage  procession 
is  to  set  out»  the  attendants  proceed  to  array  the  bridegroom  in  his 
marriaige  garments,  which,  as  will  be  seen  from  the  following  list,  are 
sufficiently  numerous. 

On  his  feet  he  has  shoes  of  embroidered  velvet.  His  patjamas  or 
loose  trowsers  are  composed  of  khnkhab,  and  under  these  he  has  a 
^hoti  of  yellow  silk. 

As  an  under  vest  or  garment  he  has  a  Jdmd  of  cotton  cloth,  trim* 
med  with  silver  lace,  «nd  dyed  of  a  yellowish  red  colour  (kesdriq). 
Over  this  yonui  he  has  an  embroidered  vest,  studded  with  pearls,  (jer* 
lika  Jama,)  and  over  this  again  a  girdle  ornamented  in  the  same  way. 
The  panarth,  a  sort  of  long  handkerchief,  is  tied  to  his  girdle,  and 
iiirown  over  his  shoulder,  to  enable  him  to  keep  the  dust  from  his  eyes, 
or  wipe  it  off  should  any  find  access  thereto.  ^  On  his  head  he  has  the 
fNor*,  or  marriage  chaplet,  which  is  richly  ornamented  with  pearls 
-andgold  embroidery,  and  b  supposed  to  resemble  the  helmet  of  Kanhta* 
with  its  plume  of  peacock's  feathers. 

His  ey^tds  are  stained  with  kajul  or  lamp-black,  his  feet  and  hands 
•with  mehndff,  and  on  his  feet,  hands,  arms,  and  neck,  he  wears  a 

PHhya  of  a  Ranly  for  instance  (s^e  Appendix,  B.)  comprises  aU  sorts  of  graiOy 
spices,  sauces,  &c.  and  that  tme  qua  non  of  Indian  life,  thimi  or  sweetmeats. 
The  fondness  of  all  classes,  high  and  low,  men,  women,  and  children,  for  these  said 
sweetmeats  is  to  tf#  quite  marvellous.  I  have  been  assured,  that  some  Brahmans 
■will  eat  a  100  balls  of  laddu  (sugar,  ghee,  and  pounded  gram)  at  a  sitting ! !  There 
IS  a  curious  character  of  an  *'  eating  Brahman,"  a  '*  grand  gourmand,",  in  the 
HiDd6  Theatre." 

*  It  has  a  curious  sort  of  veil  in  front,  formed  of  gold  threads,  hanging  loosely 
IVom  the  head  to  the  breast,  which  is  intended  to  protect  the  wearer  from  the 
**  evil  eye."  A  belief  in  demonology  and  witchcraft  prevails  throughout  Hindu- 
stan. As  a  curious  instance  of  **  public  opinion"  among  the  J&ts  on  thin  subject, 
I  may  relate  the  fbllowing  anecdote,  told  me  by  a  very  respectable  native  of 
Bkaratpmr,  In  1815-16,  the  Bharatpur  Raja,  Randhir  Singh,  had  an  interview 
with  Lord  Hastings  at  Puttehpur  SikH,  and  was  received  by  that  distinguished 
noblenoan  with  his  usual  kindness  and  affability.  The  Raja  was  highly  pleased 
with  the  interview,  but  happening  in  the  course  of  the  next  year  to  lose  his  eye- 
sight, by  an  attack  of  ophikalmia,  some  of  the  people  about  him,  who  from  the 
^rst  had  endeavoured  to  dissuade  him  from  meeting  the  Governor  General,  gave 
out  that  his  blindness  was  the  effiect  of  "  witchcraft  "  practised  on  him  by  Loi^d 
.H.  during  the  interview,  and  this  tale  was  generally  believed  throughout  the 
Bharatpur  Raj  ! ! 

ir  Every  one  has  witnessed  the  beautiful  vermilioii  dye  which  the  natives  ez- 
Iract  firom  this  plant.    It  is  considered  as  essential  an  ornament  by  HindCi  and 
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variety  of  jew^h,  botli  sach  as  are  pecnfiar  to  men,  ks  fl^sd  some  idriek 
are  ordinarily  worn  only  by  women.  Thus,  beattke  braedeta  on  his 
wrists,  he  wears  the  poncht,  a  sort  of  bangle  nsnally  ^om  only  by 
females.  On  his  nedc  too,  in  addition  to  the  common  necklaoe  whi(A 
mil  Hindds  wear  (kanthi),  he  has  the  k&nah,  a  kind  of  collar  made 
of  gold  or  silver,  and  the  shape  of  which  is  that  of  a  horse  sbiA 
thns  ^ .  He  has  also  rings  on  his  litde  and  fore  fingers. 

Thus  attired,  the  bridegroom  proceeds  to  his  mod&er's  apartmenCt 
where  he  has  one  more  ceremony  to  go  through  prior  to  starting : 
after  the  usual  obmsances,  the  Raja  applies  his  mondi  to  his  mother's 
breast,  and  affbcts  to  imbibe  some  of  the  milk  contained  (or  anppoeed  to 
be  contained)  therein.  This  is  of  course  a  mere  form,  but  it  is  never 
omitted  by  any  caste  of  Hindds,  and  is  obvioualy  meant  to  renund 
Uiem  of  the  period  when  they  derived  strength  and  nourishment  from 
their  mother's  breast  alone,  and  of  the  duty  imposed  on  them  of  pio^ 
tecting  the  parent  who  cherished  them  in  the  days  of  helpteesneas. 

Hiis  sentiment  is  simply  and  beautifully  expressed  in  one  of  Sibi's 
odes,  of  which  I  presume  to  offer  the  following  version.  (See  Appen- 
dix, C.) 

Having  received  his  mother's  benediction,  the  bridegroom  leaves  the 
inner  apartments,  and  joins  the  marriage  procession,  which  is  mar- 
flhalled  outside  the  mehal.  He  is  then  lifted  into  a  palankeen  or 
Junodah,  as  the  case  may  be,  or  rather  as  the  Brahmans  may  have 
directed.  The  chief  thing  at  issue  is  the  direction  in  which  he  is  to 
proceed,  particular  kinds  of  conveyances  being  considered  fortunate  to 
persons  traveUing  in  particular  directions :  thus,  should  a  person  be 
journeying  towards  the  east,  he  should  proceed  on  an  elephant ;  if 
to  the  south,  in  a  rath;  to  the  west,  on  a  horse;  to  the  north,  in 
9,pdlki.  These  directions  are  of  course  seldom  observed  by  persons 
of  inferior  condition;  indeed,  they  are  manifesdy  intended  only  for 

indeed  by  aU  Asiatic  women  asrouge  was  (I  will  not  veotnre  to  say  t»)  bycmr  ova 
-fiur  ooantry  women.  There  ia  this  distinction  however  to  be  obsenred  in  the  two 
otherwise  similar  cases,  no  Hin4(i  would  think  it  ungallant  to  inform  his  mia- 
tress  that  she  was  in  the  habit  of  **  rooging.*'  The  custom  is  prettily  aUnded  to 
in  the  *<Hinda  Theatre,"  VUramm  and  Urvtui^  Act  4,  Pamra  Vaa  thus  speaks: 
''  How  shall  I  learn,  if  she  hath  passed  this  way  :  the  pleasing  soil,  softened  by 
blowers,  perchance  may  haire  retained  the  delicate  impression  of  her  feet, 
«nd  show  some  Testige  of  tkeir  ruby  tinetw^"  The  subject  has  been  some' 
what  differently  handled  by  the  wits  and  poets  of  Earope  from  the  days  of  Majitial 
down  to  those  of  BanKW,  who  is  said  to  have  produced  no  less  than  150  con- 
•eita  on  this  topic  Some  specimens  are  given  by  Bi^am d  in  his  "  Dlnstrations  to 
the  Greek  ABthok)gy." 
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people  of  jnomk  aad  wealth.  The  moktarat^  kow«Ter»  is  iieTer 
viDlafeed  even  by  the  poorest  Hindd,  and  judging  from  my  experience 
at  Bkaraipur,  I  would  say  their  £aith  in  its  efficacy  is  as  firm  as  eyer. 

On  passing:  through  the  city,  the  Raja  stops  at  the  "  Bekari  ji 
mamtttr,"  the  temf^e  of  the  pian/vl  god  Krishna^  and  makes  hie 
obeisanoes  to  the  M^hant  or  high-priest  of  the  establishment. 

There  is  a  tradition  still  current  at  Bharatpur  of  the  "  sable  god**' 
bdng  the  1tiUe4ar\  of  the  fort  (though  not  properly  within  the  land 
of  Br^J,  and  for  this  reason,  both  he  and  his  ministering  priests  are 
entitled  to  greater  honors  than  are  rendered  to  the  other  forms  of  the 
deity.  On  entering  the  numdu'  the  Raja  seats  himself  on  the  ground 
near  the  Mekunt,  who  does  not  rise  from  his  gaddi  or  cushion. 
The  Raja  humblyt  invokes  the  blessing  of  Uie  holy  man,  which  is  ac« 
cordingly  given,  the  MehoMt  throughout  the  interview  maintaining 
the  tone  and  manner  of  a  superior,  whilst  the  Raja  acts  the  part  of 
the  suppliant.  The  same  forms  are  observed  wh^i  the  'pnest  visits 
tiie  Prince  in  full  darbar.  The  Raja  rises  to  meet  the  saint  as  he  en* 
tars  the  hall  of  audience,  and  taking  him  by  the  hand,  sc^  him  on  the 
moBmad,  himself  sitting  on  the  ground  beside  him.  Some  idea  may  be 
Conned  from  this  circumstance  of  the  important  put  which  these  Mehant9 
play  in  Hindd  states.  The  high  esteem  in  which,  they  are  held  by 
all  dasses  of  Hindds,  from  the  Raja  down  to  the  "  unwashed  artizan,*' 
necessarily  gives  them  the  greatest  influence  in  state  affitirs,  rimuld 
they  be  of  an  intriguing  turn  of  mind,  and  especially  when  they  con* 
trive  to«become  the  Guru  or  spiritual  adviser  of  the  Raja.  The 
notorious  Sri'  Ji  of  Jeypur^  the  Gtcrv,  and  as  the  Jits  affirm 
evil  adviser  oi  Dubjan  Saul,  whom  he  instigated  to  his  hopeless  resist- 
ance to  our  arms,  may  be  taken  as  a  good  specimen  of  an  imprinoi- 
pled  intriguing  Mehant ;  nor  is  Bharatpur  without  a  similar  character, 
as  is  wdl  known  to  the  supreme  authorities.  In  general,  however,  the 
M^ktrntt  are  said  to  be  quiet,  well  disposed  personages,  and  I  believe 
that  a  political  Mehant  subjects  hims^  to  as  much  odium  among  the 
Hindds  as  a  political  priest  does  with  us.     As  all  the  mandir9§  have 

*  The  favorite  epithet  api^ied  to  Kbishna  Syamavk. 

t  During  the  assault  io  1804-5,  our  Sipabis  protested  that  they  saw  the  god 
distinctly  !  **  dressed  io  yellow  garmentf^  and  armed  with  his  pecoliar  weapons  the 
bow,  maoe,  oonch,  and  pipe !" 

t  Pwviuuily  to  sitting,  he  performs  the  dMndami,  a  salutation  which  consists  in 
ratsinf  hoik  kiouUJoimed  to  the  head,  which  is,  at  the  same  time,  slightly  bowed. 

I  The  two  principal  temples  at  Bkaraipmr  are  those  of  BBHAai  Ji  and  Laoh- 
MAW  Ji,  the  former  belonging  to  the  NtmAwtd^  the  latter  to  the  lUamkwai  sect  of 
Bpr^gii.     The  Mthmt$  of  these  temples  hare  each  a  CJUmdm  or  cess  allowed 
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ijantB  of  knd  from  the  state  or  a  diare  in  the  assesBmeiits  levied  upon 
villages,  they  are  of  course  more  or  less  dependent  on  die  will  of  the 
reigning  Prince. 

I  may  mention  here»  in  order  to  preserve  myself  from  the  imputation 
of  having  mistaken  the  ground  on  which  the  extraordinary  marks  of 
respect  above  detailed  are  paid  by  the  Bharatpur  Rajas,  to  the  Mehant 
of  the  Behari  Ji  MantUr,  that  the  present  Baja»  for  reasons  winch 
iiave  been  alrei^dy  mentioned,  had  not  become  the  Chela  of  any  Otiru 
at  the  time  of  his  marriage,  and  that  consequently  it  was  not  as  his 
-Guru  or  spiritual  adviser  that  he  reverenced  the  Mehant,  but  as  being 
the  superior  of  a  temple  especially  dedicated  to  Krishna. 

Quitting  the  temple,  the  cavalcade  proceeds  on  its  way.  As  it 
.passes  through  the  city,  the  inhabitants  crowd  the  tops  of  the  houses, 
anxious  to  obtain  a  sight  of  the  precession,  and  compare  it  with  those 
of  former  princes.  The  streets  are  illuminated,  with  chirighs  fixed 
upon  bambu  trelles  work ;  and  as  the  Prince  himself  advances,  tiielood 
«ries  of  "  Ram  !  Ram  I"  become  more  and  more  frequent ;  uttered  aa 
they  are  by  all  ranks  and  ages,  from  the  grey-headed  men  of  sixty  down 
to  the  child  of  three  or  four  years  old ;  add  to  these  sounds,  the  "  con« 
•cordia  discors"  of  the  large  shankh  or  shell ;  the  blowing  of  fiiles  and 
trumpets,  and  beating  of  drums  on  the  part  of  the  Paltans,  wfaiok 
-precede  the  Raja ;  the  deep  bass  sounds  of  the  Nahdras  or  kettle-drums 
home  by  the  camel  Sowars }  the  shrill  piercing  tones  of  the  bambd 
4npe ;  the  tinkling  of  the  elephants'  and  camels'  bells ;  the  waving  of 
^houries;  "the  dancing  of  the  tall  spears"  on  which  the  natiomd 
standards'*^  are  fixed ;  the  discharge  of  fire-works  and  jingalls,  and  we 
have  a  pretty  correct  enumeration  of  the  attributes  of  pomp  (and  melo* 
dy  !)  with  which  a  Hindd  Prince  goes  forth  to  his  wedding. 

The  women  of  the  different  villages  through  whidi  the  Bardt  passes 
advance  to  meet  it,  singing  the  songs  of  rejoicing  usually  sung  at  the 
Hdlif.  In  return  for  this  mark  of  respect  presents  are  given  them, 
generally  about  five  rupees  per  each  village. 

them  by  the  stote  upon  all  villages.  The  namher  of  villages  is  about  1,200,  aad 
the  Chanda  varies  according  to  the  Rakba,  being  seldom  if  ever  above  two  rupees 
nor  less  than  four  annas.  Besides  the  Chanda,  they  have  the  '*  Ckam^  "  or 
Htke  m  kind,  levied  upon  all  sorts  of  grain  when  exported  lor  sale  in  the  fonrf, 
and  a  pious  or  superstitious  Prince  occasionally  makes  them  a  grant  of  a  village, 
L  e.  of  the  government  share  of  the  produce,  which  is  ooUeeted  by  the  Mehmi 
instead  of  by  the  Sirkar, 

•  A  yellow  flag,  with  the  figure  of  the  monkey-general  Hanuii am  ramfsaH 
in  the  centre. 

t  Phoffua,  so  called  from  the  month  Phagun^ 
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The  procesflioii  moves  at  a  slow  and  measured  pace  :  immediately  in 
front  of  the  bridegroom's  elephant  are  stationed  a  nomber  of  water*^ 
carriers,  bearing  skins  of  water,  which  they  occasionally  pour  on  the 
ground  before  him ;  not  with  the  intention  of  laying  the  dust,  for  that 
would  be  considered  absurd,  but  to  convey  to  all  beholders  the  notion* 
Ihat  the  presence  of  the  bridegroom  is  as  grateful  to  his  mistress  and 
all  created  things  as  water  is  to  the  parched-up  earth. 

When  the  bardt  has  arrived  to  within  a  mile  or  two  of  the  town' 
at  which  the  wedding  is  to  take  place,  it  is  met  by  the  nearest  male 
relative  of  the  young  lady,  who  comes  out  thus  far  to  honour  the  bride-^ 
groom,  and  to  conduct  him  to  his  tents.  This  is  called  the  Pe$hwai 
or  I^akbal^  and  is  considered  an  important  part  of  native  etiquette^ 
It  obtains  I  believe  throughout  Asia,  certainly  in  all  MuhammedaoD 
countries. 

The  whole  of  the  bridegroom's  Sipahfs,  attendants,  and  sirdars^ 
constituting  a  body  of  about  8000  men,  are  dressed  in  marriage  gar- 
ments, as  also  those  of  the  bride.  In  fact,  no  one  would  be  allowed  to 
form  part  of  the  procession,  or  to  be  present  at  the  marriage  feast  who* 
was  not  so  attired.  This  piece  of  etiquette  throws  light  on  a  passage  in 
Soriptnre,  Matthew  xxii.  "  And  when  the  king  came  in  to  see  the 
guests,  he  saw  there  a  man  which  had  not  on  a  wedding-garment,  and 
be  said  unto  him.  Friend,  how  comest  thou  hither,  not  having  a  wed-, 
disg-garment  ?  and  he  was  speechless.  Then  said  the  king  to  the  servants^ 
Bind  him  hand  and  foot,  and  take  him  away  and  cast  him  into  outer 
darkness."  A  similar  violation  of  established  role  and  etiquette  would 
meet  with  a  similar  punishment^  I  beHeve,  in  any  native  state. 

I  shall  now  describe  as  shortly  as  possible  the  ceremonies  which  are* 
performed  after  the  arrival  of  the  bridegroom.  In  the  first  place,  a 
hookah,  bhang,  tobacco,  cardamums,  and  sherbet  are  sent  to  him  by 
the  "  Samdhf'  or  father  of  the  giri,  and  the  "  SamdhC  himself  waits 
on  him.  He  is  received  with  much  respect  by  the  Sirdars  of  the 
court,  but  the  bridegroom  neither  rises  from  his  seat  nor  returns  his 
salutation.  The  natives  consider  the  bridegroom  to  be  a  sort  of  Di' 
Tinity*  for  the  two  or  three  days  during  which  the  ceremonies  last,  and 
for  liiis  reason  he  neither  returns  his  father-in-law's  greeting  nor  that 
of  any  one  else.  When  the  two  or  three  days  are  over,  he  relapses. 
to  his  former  "  earthly"  state. 

^  Howerer  low  the  caste  nod  station  of  the  bridegroom,  he  ia  called  a  "  arkai 
roz  km  BmtUkakf"  or  a  "  King  for  two  and  half  days,"  i.  e.  during  the  performance 
of  tiM  cercmoniea,  which  last  two  or  three  days,  according  to  the  resources  of  the 
bride's  lather,  who  is  expected  to  feast  the  caralcade  for  at  least  two  and  gene- 
fiUy  three  days. 
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In  the  evening  of  tke  first  day»  the  ceremoitj  of  tiieTbfM  takes  phoe. 
and  at  imdnight  that  of  the  Ham.  Though  there  is  no  mention  ol  the 
Toram  in  Mr.  CoLBsaooKa's  Essays,  nor  any  aHusion  to  it  in  the^'Hiii* 
d4  Theatre/'  or  law,  it  is  considered  by  the  Jits,  and  I  am  anored,  by 
all  Hindds  in  Upper  India,  as  a  very  important  ocremony,  and  as  snob, 
is  never  omitted.  The  Taran  is  a  wooden  on^unent,  or  ratW  tiie  figons 
of  certain  little  birds,  carved  in  wood,  and  gilded  over  with  gold  ksf. 
These  are  fixed  above  the  doorway  leading  into  the  Mmukp  or 
marriage  pavilion,  and  the  ceremony  consists  in  the  bridegroom's  stnk^i 
ing  or  teaching  them  with  a  sheathed  sword. 

As  soon  as  this  feat  has  been  accomplished,  a  general  sprinkliag  ef 
HfUi  powder  and  explosion  of  fire- works  takes  place.  The  Siidan 
partake  of  a  gyqfat  at  the  Samdkfs  honse,  whilst  the  bridegnM» 
returns  to  bis  tents,  it  being  considered  improper  that  he  should  be 
ieasted  by  his  father-in-law  prior  to  the  perfcmnance  of  the  Ham. 

Thoogb  I  have  macb  repeated  inquiries  as  to  the  origm  and  Biean« 
ing  of  the  Taran,  I  have  not  hitherto  received  any  satisfactory  ezpkuia" 
tion  of  it  z—one  reason  assigned,  and  it  is  certainly  a  plausible  one,  k 
that  the  touching  it  with  the  swmrd  is  intended  to  represent  die  bride* 
groom's  snqieriority  over  the  bride,  and  to  convey  a  hint  to  her  and  aH 
pfresent,  of  the  treatment  she  will  receive^  if  refractory.  TlieNew 
Zealanders,  if  I  recollect  ari^t,  convey  a  similar  hint  to  tiieir  intend* 
ed  wives,  though  in  a  somewhat  coarser  ftu^on,  by  knocking  dimn  down 
widi  large  dubs  previously  to  the  marriage ;  or  perhaps,  Uie  Tbrm  is 
aome  allusion  to  the  kind  of  wedding  or  rape  entitled  JidUaaa,  whkh 
took  place  between  Kkishna  and  Eu'khmani',  and  is  one  of  tfas 
forms  enumerated  by  Mbnu. 

The  sacred  ceremony  of  the  Ham  or  bumt-ofiering  takes  place  at 
midnight,  and  as  it  is  decidedly  the  most  classical  and  interesting  of  d 
the  Hindd  sacrifices,  I  shall  endeavour  to  describe  it  minutely.  I  shsfl 
not  attempt  to  give  the  MatUnu,  or  incantations  used  on  the  occasion : 
first,  because  on  account  of  my  very  slight  knowledge  of  Sanscrit  I  was 
unable  to  determine  the  particular  Mantra  chaonted  by  the  priests ;  ud 
secondly  because  the  MmUra$  generally  used  on  such  ocoauons  have 
already  been  given  by  Mr.  Colxbuookb  in  his  admirable  papers  on  the 
religious  ceremonies  of  the  Hindds. 

The  Ham  was  performed  under  the  Man^  or  marriage  paviMoii* 
«t  the  gateway  of  which  the  ceremony  of  the  TaroM  had  taken  ^aee. 
The  pavilion  is  erected  by  the  bride's  fether,  and  is  constructed  of  wood* 
en  posts,  gaUy  ornamented  and  gilded  with  gold  leaf,  having  niches  for 
the  reception  of  the  small  earthen  lamps  which  serve  to  illuminate  the 
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ODi^vtaente  into  trliick  it  is'divided*  The  irhole  of  the  iMmUan  i» 
CMclally  covered  over  with  lomf  doth ;  and  from  the  roof  of  it  mutter* 
on  lempe  of  coloered  glMS  or  peper  (is  which  the  purest  gk^is  horat) 
we  raspended  by  long  strings ;  gflded  oocoaaats  are  ako  to  be  seen 
i^^nglifig  after  the  same  fashion^  and  the  iq[ipearance  of  these  wad  of 
the  many-colomred  lamps  is  at  once  fantastic  and  pleasing. 

The  spot  of  gromid  on  vrtiieh  the  saoriftce  is  to  be  performed  having 
been  selected  by  the  Brahnans,  the  Nmm9  or  female  attendants  of  the 
bride  proceed  to  decorate  it  in  the  prescribed  manner :  "The  figure  ctf 
the  sacred  lotos  fnpnpkiNi  nehmhoj,  oa  whidi,  aeoordii^  to  Hiadd 
bdieff  the  deity  fHotAed  amidst  the  waters  of  dmos»  is  drawn  upon  the 
^oond  in  tiie  centre  of  the  ckauk  or  square.  On  the  figure  of  the  lotos> 
snail  wooden  stools  are  placed  few  the  bride  and  bridegroom,  their; 
dees  being  turned  to  the  east. 

Immediately  opposite  to  the  dkouk  is  the  beS,  or  altar  on  which 
the  Agkmm  or  sacrifisial  fire  is  lighted.  The  altar  is  sqoare,  formed  of 
earth,  and  ong^  to  be  oo/ekttfh  (cubit)  in  height,  but  the  dimenskma 
vary.  la  the  centre  <tf  it  is  placed  the  holy  &re,  whidi  may  be  formed 
of  the  six  following  woods ;  viz.  the  Pmln  (Bitiea  Jr9mk9a},  Pqml 
(fUmi  TtUgi—a),  Ohonkra  (Frotofu  tpkigenhShmmd  in  Sanscrit).  Alth 
(Asdepias  gigmUeaJ,  Kher  (Acueim  (kteckuj,  wad  Onga  (Ackrytmih$9r 
mper^,) 

The  father  of  the  girl  {tmrndM  as  he  is  caHed),  the  bridegroom's 
;  male  rdatives,  and  theBrahmans  who  are  to  porfonn  tiie  cere- 
B,  having  seated  themselves  round  the  sacrificial  fire,  ^  bride- 
groom enters  the  pavQion,  carried  or  soppcMrted  in  the  arms  of  a  Ma. 
The  $miMi  honours  him  with  a  respectful  salutation  (dtmimHtt), 
aad  proneuDoes  a  diort  benedictory  prayer,  expressive  of  gratitude  for 
^  high  honour  conferred  on  his  daughter.  To  this  prayer  no  answer 
is  given,  nor  is  any  return  made  to  the  salutation. 

The  mmdkt  then  briags  a  carpet  for  the  bridegroom  to  sit  on. 
lUs  is  placed  on  the  right-haad  stool,  that  on  the  left-hand  being 
leaerved  for  the  bride.  He  also  brings  water  for  the  bridegroom's  feet, 
aad  the  Brahmans  chaant  a  mtmtrm  ia  ]muse  of  water;  but  as  the 
mmttra  and  this  particular  ceremony  are  botii  described  in  Mr.  Coui- 
laooKs's  tiiird  Essay,  any  further  notice  of  them  would  be  presumption 
on  my  part  The  holy  element,  water,  which  PiNOAa  dedares  to  be  the 
best  of  things,  is  honoured  with  three  adorations.  The  first,  or  the 
ablation,  is  caUed  fium;  the  second,  or  the  pouring  the  water  on  the 

*  See  PiomHaToir's  lodian  PUati.    The  Ongu  ii  the  Up€  Maya  of  Ssaacrit. 
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groond  from  a  vessel  in  tlie  shape  of  a  boat,  mrghd ;  and  the  third^ 
is  ^e  sipping,  or  achimdn.    Surely,  there  is  nothing  very  "  absord 
ortriyial"  in  these  allusions  to  the  three  great  purposes  to  whidi  water 
is  applied  in  India,  and  throughout  the  world,  viz*  ablution,  irrigation, 
and  nourishment. 

After  the  adorations  of  water,  the  bride  enters  the  paTilioii,a»dbeuig- 
carried  to  her  fiftther,  is  by  him  received  with  extended  arms.  He  tiien 
presents  her  to  the  bridegroom,  places  her  hand  in  his :  the  latter 
joining  his  two  palms  together  to  receive  hers;  as  is  costonuoy 
throughout  Hindustan  with  persons  when  a  gift  is  conferred  on  them. 
The  Brahmans  now  proceed  to  chaunt  the  sankaip,  or  votive  prayer, 
expressive  of  the  solemn  vow  by  which  the  bride  has  been  dedicated 
and  given  away  by  her  father,  and  thus  after  one  or  two  other  Tnart 
tras,  the  kanya'ddn,  which  precisely  answers  ta  our  giving  away  ot 
the  bride,  is  accomplished. 

The  BharatpuT  Pandits  assert,  that  the  ktmya'ddn  irrevocaUy  fixes 
the  marriage,  even  though  the  Horn  or  bumt-ofiering  should  not  take 
place.  This  appears  to  be  contrary  to  the  text  in  Mknu,  whidi  dedaraa 
that  a  marriage  is  irrevocable  after  the  seven  steps  have  been  taken  at 
the  Ham.  Mr.  Colxbkookb  also  states  that  the  seventh  step  renders 
it  irrevocable. 

The  kanya-dan  is  succeeded  by  the  parkrema  or  pridakskams,  m 
other  words,  the  circuits  round  the  altar.  The  clothes  of  the  bride- 
groom are  tied  to  those  of  the  bride ;  their  hands  bound  together  with 
kusa  grass,  or  a  yellow  thread  :  and  in  this  state  they  have  to  per- 
form seven  circuits  round  the  altar.  The  Skoftras  indeed  preacribe 
four  circuits  as  the  proper  number,  but  the  Jto  always  make  seven. 

The  number  of  circuits  having  been  finished,  nuaUras  are  recited  and 
ablutions  offered  in  honour  of  Aghana,  (the  god  of  foe,)  the  purest 
symbol  of  the  all-pervading  principle  of  life  and  power,  which,  as  in 
the  Platonic  scheme,  is  supposed  to  difiuse  itself  throughout  the  mass 
of  created  things,  and  to  vivify  and  animate  the  countless  partides  of 
matter. 

**  Coelnm  et  terns  campotqne  liqaenlet 

'*  Spiritus  intoft  alit,  totamque  inftuMi  per  aitua 

*'  Mens  agitat  molem,  et  miigiio  se  corpore  miscet" 

WeU  would  it  have  been  for  Hinduism,  and  the  myriads  who  pro- 
fess and  have  professed  it,  had  all  its  symbols  and  objects  of  adoration 
been  equally  pure  and  innoxious  as  Aghana, 

The  worship  of  Aghana  being  completed,  and  the  marriage  render* 
ed  indissoluble  and  irrevocable  by  the  seven  steps,  the  attendant  priests 
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dunint  the  Sakkockar  or  marriage  hynn  in  honour  of  the  affiaaoed 
parties'  anoeatort.  The  prieats  present  on  tiie  part  of  the  Raja  con- 
tented themselves  witli  enumerating  the  praises  and  virtues  of  three  of 
his  forefsthers.  Of  Aese  Subaj  Mal,  the  founder  or  consdidator  criT 
the  J4t  power,  and  Ranjit  Singh,  the  fortunate  opponent  of  Lobd 
•Lakb,  naturaUy  obtained  the  largest  portion  of  the  eulogium.  There  is 
a  very  spirited  ode  in  Brij  Bhdkha  in  praise  of  Su&aj  Mal,  nor 
has  the  martial  prowess  of  Ranjit  Singh  been  less  honoured,  but  alasi 
lor  the  credit  of  poetical  prophecy.  The  JUt  bard  who  celebrates  the 
fenne  of  Ranjit  Singh,  after  describing  with  some  minuteness  and 
most  woful  anachronisms  the  progress  of  the  British  power,  which  he 
depicts  as  a  raging  flame,  kindled  in  the  south,  and  acquiring  heat  and 
consistency  as  it  spread  through  the  country  of  Tippu  and  Mahdriah^ 
tra,  to  the  imperial  city  of  DelU,  proceeds  to  immiurtalize  the  valour  of 
Ranjit  Singh,  by  whom  this  raging  element  of  destruction  was 
checked  and  esptinffuiihed. 

But  though  the  lapse  of  a  few  years  has  proved  the  vision  of  the 
Jit  bard  (like  most  other  poetic  visions),  to  be  vain  and  empty,  it 
would  be  ungenerous  to  deride  the  feeling  which  prompted  it.  The 
-Jits  are  and  ever  have  been  deqply  national ;  even  in  these  (their)  days 
of  weakness  and  prostration  they  ding  to  the  memory  of  former  tri- 
nmphs>  nor  are  the  feelings  of  the  man  to  be  envied  who  would  sneer 
'At  them  for  so  doing.  The  sentiment  which  inspired  the  glowing  num* 
bers  of  Tyrtteus,  which  animated  and  immortalized  the  "  fatal  elo* 
quence*"  of  Demosthenes  and  Cioero,  and  which  in  modem  times  has 
called  forth  the  powers  of  the  bards  and  orators  of  Europe,  cannot  and 
should  not  be  deemed  unworthy  of  sympathy ,  though  expressed  by  a 
Jit  poet  in  his  own  peculiar  language. 

After  the  praise  of  ancestors,  &e  Pandits  read  a  lecture  on  the  mar« 
Tiage  duties  to  the  bride  and  bridegroom,  to  which  they  are  both  ex- 
'pected  to  testify  Aeir  assent.  Presents  are  then  distributed  to  the  at» 
tendant  priests,  and  the  bride  and  bridegroom  proceed  in  one  palan* 
keen  to  the  tents  of  the  latter,  where  the  knot  which  had  been  tied  in 
their  garments  is  unloosed,  and  tiie  damsel  dismissed  with  a  present  of 
fruits  and  flowers  to  her  own  house. 

The  next  day,  and  sometimes  the  day  after  also,  is  spent  in  festivity 
and  rejoicing.  Thebrid^room,  attended  by  his  principal  friends  and 
Sirdars,  dines  with  the  bride's  faUier.  On  this  occasion  also  the  etiquette 
observed  will  remind  the  reader  of  a  passage  in  Scripture*    The  bride^ 

*  '*  Mortifers  focundia."  Juoenai.  Smi,  x. 
F  p  2 
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groom  is  ntet  at  the  door  of  the  house  hj  hb  £ilher*iii-hnr,  who  re- 
-oehres  him  with  eirery  mark  of  honour,  and  with  his.  own  hands  washes 
his  feet.  The  feet  of  the  other  goests  are  also  washed  by  the  hride'a 
relatives.  The  whole  party  then  proceed  into  the  interior  of  the  pavi* 
.lion,  beneath  which  they  seat  themselves  in  tiieir  prescribed  (Hrder,  and 
the  repast,  consisting  of  vsrioos  kinds  oi  sweetmeats,  is  servad  iq>  on 
platters  of  the  leaves  of  the  mango-tree.  Tliese  with  pore  water  and 
darified  butter  constitate  the  whole  of  tiie  feast. 

As  Ipartioiilarly  wished  to  be  present  at  a  Hind6  feast,  I  made  a 
point  of  attending  on  this  occasion,  having  first  of  all  ascertained  timft 
by  so  doing  I  should  not  in  any  way  hurt  the  feelings  or  prgndices  of 
Jthe  parties.  The  SK^4Etf  in  Cm^  consisted  merely  of  sweetmeats,  and  these 
-as  before  stated  are  eaten  by  all  classes  without  prejudice  or  obeervanoe 
:^f  the  forms  which  attend  a  regular  meat,  such  as  parifying  the  gnami 
with  cow-dong,  constructing  a  ckulka^  drawing  the  lines  around  it,  and 
mating  food  codded  by  your  own  hands,  or  by  a  Brahman.  We  were  seated 
tiear  tiie  Raja,  and  had  our  platters  of  mango^leaves  filled  with  sweet- 
meats, as  had  the  other  guests.  The  persons  in  our  immediate  vicinity, 
whether  restrained  by  our  presence,  or  from  etiquette,  did  not  appear 
to  do  nmdi  honour  to  the  viands.  I  observed  howevev  that  diose  seate> 
ed  farmer  off  were  eitiier  more  hungry  or  less  ceremonious,  and  I  was 
mudi  amnsed  by  the  prowess  of  one  of  the  guests,  ^'  a  good  poctlj 
man  i'faith  and  a  corpulrat  one  of  a  cheerful  look,  aj^easing  eye,  anda 
noble  carriage,"  whose  platter  appeared,  like  the  cask  of  the  Dmaidis,  to 
eaopty  as  fest  as  it  was  filled.  On  the  third  day  laigesse  is  distributed 
by  the  bridegroom's  father  to  the  Bidi$  or  bards  who  assoable  in 
Jarge  numbers  on  such  occasions.  The  mode  of  distribution  is  as 
follows  : — For  some  days  previous  to  the  celebration  of  the  marriage^ 
these  votaries  of  the  "  Gentile  art"  flock  from  all  quarters  to  the  place 
at  which  tiie  wedding  is  to  be  solemnised.  To  every  man,  woman,  and 
child,  so  assembling,  a  dooatum  is  made,  generally  to  the  amounted  one 
rupee  per  head,  whilst  smaller  sums  of  from  eight  to  four  annas  are 
also  given  for  the  wretched  toMa  or  bullocks  on  which  the  owners  may 
have  eome,  and  frequently  to  any  animals;  such  as  monkeys,  parrots* 
or  dogs  which  they  may  bring  with  them  ; — ^for  it  would  be  considered 
a  stigma  on  the  bridegroom's  hospitality,  should  any  creature  attend 
his  marriage  vrith  the  hope  of  largesse,  and  be  sent  away  empty-band- 
ed. This  custom  of  promiscuous  and  ill-judging  expenditure  on  the 
occasion  of  marriage  obtains  amongst  all  classes  of  Hind^,  from  the 
Raja,  to  the  ckumar  or  outcast.  It  even  masters  the  vrell  known 
avarice  of  the  Banya  or  merchant,  who  will  squander  in  marriage  re- 
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joiciiigB>  soma  whieb  it  has  coet  him  many  m  jmg  of  gtifi^  and  pa- 
tient  aTarioe  to  aoemntdate»  and  lAadi  periiapB  could  aotibe  esdneted 
from  liim  by  iht  severest- tortures. 

Tbt  mnltitiide  of  Bhits,  and' their  attendant  bipeds  aad  quadrupeds, 
is  coUeeted  together  in  some  secure  and  commodious  place,  where  there 
is  but  one  egress.  The  distribution  of  money  then  commences,  ^atd 
aseacdi  individual  receives  his  allotted  gift,  he  is  directed  to  depart  by 
the  single  entry,  which  is  guarded  by  sipahis,  and  dosed  as  each 
:Bkdt  departs  with  his  reward.  By  this  system,  confusion  is  prevented, 
nor  is  it  possible  for  individuals  to  claim  and  receive  their  quota  more 
than  once,  as  they  would  otherwise  undoubtedly  do. 

Liberal  presents  are  also  made  to  the  "  Negi-Jogi,**  or  persona 
who  have  contributed  by  their  handicraft  towards  the  preparation  of 
'die  marriage,  sudi  as  potters,  sweetmeat-makers,  and  other  professors 
of  the  useful  arts.  little  distinction  is  made  on  such  occasions  between 
the  Bkaty  whose  vocation  is  (or  ought  to  be)  of  an  intdlectual  nature^ 
and  tiie  artizan  whose  labours  are  purely  manual.  If  any  distinction 
is  drawn,  it  is  to  the  prejudice  of  the  poet,  and  he  obtains  a  less  re* 
ward  tiian  the  maker  of  comfits.  'Hie  reader  may  peihaps  consider 
this  an  unfedr  valuation  of  the  merits  of  these  two  classes,  or  it  may 
remind  him  of  the  ingenious  "  Maitre  de  danse"  in  Gil  Bias,  who  in- 
dignantly asks  how  four  double  pistoles  per  month  can  be  considered 
an  extravagant  remuneration  for  hit  labours,  when  a  fourth  at  least  of 
that  sum  would  be  paid  for  a  mere  "  Maitre  de  pkilosaphi^." 

The  religious  and  feunily  ceremonies  of  the  marrii^  having*  been 
eonduded,  the  bride  was  escorted  with  much  pomp  to  the  house  of  the 
bridegroom,  at  Bharatpwr.  On  arriving  at  the  fort,  riie  proceeds 
to  the  deoM  or  palace  appointed  for  her  reception  ;  at  tibe  threes 
hold  of  this  building  she  waits  for  the  arrival  of  the  bridegroom,  who 
follows  her  at  a  short  distance,  and  as  soon  as  he  has  joined  her,  a  knot 
is  again  tied  in  their  garments,  and  they  proceed  together  into  the 
interior  of  ^e  ieohrL 

At  the  entrance  into  the  first  court,  the  couple  is  met  by  the  daugfan 
ter  of  the  bridegroom's  parohit,  who  stands  as  centinel  of  the  sancto* 
rium,  and  refuses  to  admit  them  until  her  usual  free  has  been  granted  5 
cm  obtaining  this  die  allows  them  to  proceed. 

*  "  Combien  prenez^vous  par  mois?  qaatre  donUe-piitoles,  reprit«il ;  o'eit  lepric 
coaraat,  et  ]e  ne  doane  que  deaz  legoos  par  aemaine.  Quatre  doubk>iui  par  mois  I 
m'eeriai-jey  c'etttauooop.  Conunent  beaocoup  ?  repliqua-t-il  d'un  air  ttonn^ ;  roos 
donneriez  bieii  wnputokpar  mm  h  tm  maitre  de  phUotppkie  /" 
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The  hoasdiold  god»,  images  of  whcMn  are  placed  witbin  the  4s6kri, 
Jiaving  been  duly  reverenced  by  the  bride,  she  is  uahercd  into  the 
apartments  allotted  to  her,  and  is  shortly  after  visited  by  the  fem^ 
relatives  of  the  bridegroom,  ^o  daim  the  privilege  of  removing  her 
veil  and  of  gazing  at  her  hitherto  secluded  charms.  This  practice  is 
known  by  the  name  of  minh^dikkaM,  or  the  face-shewing,  and  the 
females  thus  honoured  by  a  gaze  are  expected  to  make  a  Kiiiidfomf 
ofimng  to  the  bride  for  the  fieivour  conferred  on  them. 
'  The  bride  remains  for  three  days  and  nights  at  her  husband's  reat- 
4ence,  but  the  marriage  is  not  consummated  on  this  occasion.  Varioss 
rites  and  usages  are  practised  during  the  three  days,  but  as  this  paper 
iias  already  far  exceeded  the  limits  to  which  I  originally  intended  to 
confine  it,  I  shall  content  myself  with  briefly  adverting  to  two  of  the  most 
singular  customs.  The  one  is  the  untying  of  the  konktm  or  bracelet 
of  kaaa  grass,  which  previous  to  the  marriage  is  bound  on  the  right- 
hand  of  the  bride,  and  left  of  the  bridegroom. 

The  bride  and  bridegroom  being  seated  opposite  to  each  other,  pro- 
ceed to  unravel  the  knots  and  mazes  of  their  respective  koMhaMg. 
Should  the  husband  succeed  in  undoing  the  bracelet  of  the  wife  hf&an 
•he  has  untied  his,  the  feat  is  considered  typical  of  his  future  superi- 
ority in  domestic  life,  and  great  rejoicings  are  immediately  made  b^ 
his  attendant  relations.  If,  on  the  other  hand,  the  lady  should  first 
'unravel  the  bracelet,  her  friends  celebrate  her  dexterity,  in  noisy  and 
triumphant  songs  of  applause. 

.  A  curious  game  of  chance  also  takes  place  between  the  newly  mar- 
ried couple.  A  large  tub  or  caldron  of  water  is  placed  before  them, 
and  jewels,  gold-mohurs,  and  rupees  are  thrown  into  it.  The  bride 
and  bridegroom  plunge  their  hands  into  the  basin,  and  whoever  suc- 
ceeds in  extracting  th^  larger  quantity  of  jewels  or  money  from  its 
depth,  at  one  dip,  is  supposed  to  win  the  game.  The  old  £nglidi 
amusement  of  Snap  Dragon  was  regulated,  I  believe,  on  similar  princi- 
ples. 

Childish  as  these  practices  may  appear  to  us,  they  are  at  any  rate 
harmless,  nor  with  reference  to  the  youth  of  the  parties  engaging  ia 
them,  would  they  appear  to  merit  the  censures  of  the  C3mic.  Who  has 
not  engaged  in  similar  triflings,  and  felt  the  pleasure  which  such  inno- 
cent amusementt)  excite,  in  the  days  of  youth  and  joyousness,  when  the 
heart  is  as  yet  whole,  and  unscathed  by  the  cares  and  cankers  of  tinie  ? 

On  the  expiration  of  her  three  days  residence  at  the  house  <rf  her 
lord  and  master,  the  bride  returns  to  her  relations  for  a  period  of  1,  3, 
or  5  years,  and  she  b  then  brought  home  by  the  bridegroom  to  a»- 
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BQine  the  duties  of  the  married  state.  This  8ec<md  briiigmg  home  of 
the  wife  is  termed  gona  or  gwman^  and  is  usually  the  consummation  of 
the  marriage;  but  the  gaman  may  be  altogether  dispensed  with  by 
tiie  performance  oithR  phir^pattaht  or  changing  the  stools  of  the  bride 
and  bridegroom,  when  the  Horn  is  celebrated. 

Such  then  are  the  rites  and  usages  by  which  the  marriage  of  a  Rija 
is  marked  among  the  J4ts.  The  same  rites  and  usages  are  obsenred 
by  the  meanest  of  his  J4t  subjects*  who  are  equally  tenacious  as  he 
ipay  be  of  the  ways  of  their  forefathers.  Some  of  the  customs  abore 
enumerated  are  of  course  omitted  by  parties  in  inferior  circumstanoes, 
such  as  the  largesse  to  Bhatt  and  others,  the  distribution  of  sweetmeats 
to  the  marriage  cavalcade,  &c. ;  but  this  arises  entirely  from  the  want* 
of  resources,  and  never  from  the  belief  that  there  is  anything  absurd 
CO-  unworthy  in  the  ceremony  itself. 

The  reader  who  has  had  the  patience  to  peruse  the  above  remarks, 
will  doubtless  have  observed,  that  agreeably  to  Hindd  law  and  practice, 
&e  father  of  the  bride  is  by  no  means  considered  on  an  equality  with 
the  bridegroom,  but  is  obliged  to  demean  himself  as  an  inferior*  to- 
wards his  future  son-in-law.  To  this  extraordinary  and  unnatural 
custom,  and  to  the  feelings  of  degradation  and  wounded  pride,  excited 
by  it,  we  may  attribute  the  dreadful  crime  of  female  infanticide. 

I  have  omitted  to  mention  that  the  marriagef  of  widows  is  permit- 
ted and  practised  among  the  J4ts,  and  that  the  rite  of  Suttee  is  oonse^ 
quently  unknown. 

APPENDIX. 
A. 
The  ancient  name  of  Dig  was  Diragh  or  Dirg^ntra,  and  will  be  > 
found  mentioned  in  the  Skand  Purdn,  and  4th  chapter  of  the  Bhaga- 
vat  Mahdtama.     After   the   disappearance  of  Ski'    Kbishna,  Bry* 
Mamiol,  the  country  of  Brij,  became  deserted.     Bbur  Nab,  the  son 
of  Pridhun  and  grand-father  of  Kbishna,  presented  himself  one  day 
before  Sandil  Rishi,  the  celebrated  sage  (who  had  resided  in  that  holy 
quarter  for  upwards  of  a  thousand  years),  and  asked  him  where  Kanhta 
bad  fled  to.    The  saint  replied,  he  has  not  fled,  he  is  still  in  Brij, 
though  invisible ;  perform  tapaeya  (religious  penance)  and  he  will  re- 

*  He  washes  tbe  bridegroom's  feet  as  stated  above,  aa  unequivocal  recognition 
of  iafieriority  on  his  part — Sic  passim. 

t  Ptehaps  the  term  marriagt  is  too  strong  for  this  sort  of  alliance.  It  is  what 
we  call  a  left-handed  marriage,  and  yet  the  issoe  of  sach  marriages  is  considered  in 
•n  rejects  legitimate. 
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appear  to  yoa«  fear  BOthing ;  Bruk  Nab  then  wdked.  But  wliere  aa  I 
to  reside  ?  He  anflwered.  In  the  following  pUoes,  which  will  rerive  and 
flourish  under  your  aoBpices,  make  thou  thy  Royal  abode ; — Gwardkam, 
Dirghpura  or  Dig»  Mathura,  Mahdbtm,  Ntmdgrdm  and  Barsam^/' 

The  above  six  towns  are  ccmiidered  the  most  dtstingoiahed  of  aU. 
^  holy  batu  or  places  of  pilgrimage  in  the  drde  of  Br^^ 

Close  to  the  fort  of  Dig,  which  is  only  separated  by  a  wet  ditch, 
from  the  bhrnoans  or  garden-palaoes,  are  two  places  greatly  di«tiii« 
gnished  in  the  Matkitra  Makdtama,  or  traditicmary  history  of  Maiharm, 
and  the  Brmka  Byhmt,  or  transformations  of  Kmshma.  One  of 
them  is  called  Kritkmi'^kmnd,  or  the  pod  of  Keishna,  and  the  other 
Sambar,  a  corruption  of  Swyamktrtt,  the  free  or  self-election  of  a  hiia« 
band. 

At  this  public  place  the  princes  of  tiie  country  used  to  assemble  on 
great  occasions  of  marriage.  Hie  lady  having  porformed  the  tour  of 
the  circle  where  they  stood,  signified  her  choice  by  throwing  a  garland: 
of  flowers  i]qpon  the  neck  of  the  Prince  she  preferred/  Tliere  are  many 
instances  of  this  practice  on  reooid.  In  the  pleasiag  history  oftfate' 
loves  of  NALAt  and  Daktanti,  the  poet  elegantly  describes  the 
Bwymnhara  or  election  of  DAifTANTi,  whose  sagacity  enables  her 
to  distinguish  the  real  from  the/a^  NjClas,  and  whose  aflectionteacfaea 
her  to  prefer  the  mortal  object  of  a  mutual  passion,  to  the  Deitiss  who 
from  envy  and  malice  had  assamed  the  ixxm  of  her  lover. 

The  latest  Swyambara  perhaps  known»  occurred  at  Kmm^,   and^ 
was  attended  with  serious  conseijuences,  as  the  animosity  it  excited 
between  the  father  of  tiie  princess  and  her  lord  laid  India  open  to 
Muhanmiedan  aggression,  and  paved  the  way  for  European  ascendancy ; 
(see  Quarterly  Oriental  Magazine  for  1825.  The  choice  of  Dkoupadi.) 

B. 

For  the  ediiScadon  of  the  curious  in  such  matters  I  subjoin  the  trans* . 
lation  of  a  Hindi  paper,  shewing  the  amount  and  quality  of  the  petfya 
ofaitaal. 

*  For  the  stUsfaction  of  the  Sanscrit  ichdUr  I  nilijoia  the  tSsMcrit  9kUk: 

t  An  elegant  edition  of  N  a.'la  and  Damyamti,  as  contained  in  the  Makekkirmit 
has  been  given  to  the  public  by  Professor  Bopp. 
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4re.  inmi  /rim  tki  fddawm  ^f  the  Skhmr  H 
lUmi,  Sambat  1885. 


15 
20 

15 
19 


Cuk  p9Mrfy. 

Rt.Aa.Pto. 

Fsy  for  bearers, 39  12    0 

Ditto  for  Dewriben  or  Door- 
keeper,       24    0    0 

To  Hardeo,  malier  of  sweet- 

meaU, 57  12    0 

To  Mofisa,  render  of  pan  (7 

pans  per  diem), 3    8    0 

For  nrine  and  paA-thread,      0  10    0 
For    SewelMHidasai  or   the 

14th  Pbagun,  presents  to 

the  Jof(is,   

For  HnU  and  Das^    .. 
For  TH  Siwan,  the  3rd  day 

of  ne  month  of  Sdwan, 

For  medicines,  Slc 

For  dyeing  cloths 8 

Attah,  5  mds.  20  seers, 
Dal,  8  mds.  10  seers,  . 
Ohee,  5  mds.  2  seers,  . 
Salt,  2  mds.  11  seers,  . 
Rice,  1  md.  5  seers,  . . . 

Sugar,  37  seers, 

0«r,  2  mds.  5  seers,  . 
Oa,  2  mds.  20  seers,  . 

Barley,  9  mds. 6 

Dal  of  gram,  20  seers,  ....       0 
Stnkh,  20  seers,  (grass,  of 

which  hrooms  are  made), 
ipkea,  such  as  haldi,  dha- 

aia,  Slc 

Chthi. 

Wrappers  and  quilts,  .  •   . . 
t     pieces     printed     doth. 


0 
0 

0 
3 
2 

58  13 

8    4 

50    8 

2  10 

2    8 


7 

5 
10 


10    0 
3    2    0 


5    8    0 


(chintx  of  Jeypur,)  ....  600 

1  ditto  ditto,  (of  Agra,)..  4    8    0 

1  piece  Sallie  doth, 2    0    0 

1  piece  Jhoonah  ditto,  ....  2    0    0 
f  piece  Mashm  of    Agra. 

(silk  and  cotton  mixed,)  16    0 
7  yards  Gazi  doth,     ....  0    8    0 
7  ditto  Garrah  doth  (coar- 
ser doth),  18    0 

3  hath  Deriace  cloth, 0    3    0 

5|  pieces  Metah  doth  of  Sha- 

jahanpor  for  Lahenga  or 

petticoat, 13  12    0 

4  ditto  printed  doths  (green 

chintz), 8    0    0 

2  ditto  ditto    (ditto  yeUow),  2    0    0 
51  yards  hlaek  printed  doth,  6    0    0 

2  ditto  red  doth, 0    8    0 

2Dhotis, 2    0    0 

1  piece  Chinese  chintz.  12 

yards  (probebly  finghsh),  24  0  0 
9}  yards  MeUh  doth  for 

dopatta, too 

4§  ditto  Mamudi,  ditto,....  16    0 

2  pieces  ditto  for  Duhar,..  12    0    0 
1|  ditto  Garrah  doth  of  Bi- 

ana, 3    0    0 

6i  ditto  Metah  doth,  in  ho- 
nour of  **  S4iran   Ty," 

(3rd  day  of  SAwan,) ....  1812    0 

1  ditto  Dhoti  for  Sanjip,  2    8    0 

4pairshoe8,    2    8    0 

Colonrs  for  cold  weather,  ••  6    2    0 

Total  Rupees,  489    3    9 


C. 


The  ode  alluded  to  will  be  found  in  the  6th  Book  of  the  Gnliodln, 
fltorj  6th.  It  begins  thus,  vj^>-  *^Jj^  ,^'i  c:^(jfc^  *^ 
and  the  translation  which  has  at  least  the  merit  of  fidelity  is  as 

follows: 

**  Wdl  spoke  the  Matron  !  who  hehdd  her  son 
«  Prostrate  the  Pkrd—with  elephantine  chests 
**  Wouldst  thoa  i  but  think  upon  thy  ehUdhood,  when 
*'  Hdpless,  thott  ns'd  to  ding  upon  my  breast^ 
"  Tbon  wooldst  not,  now  a  warrior  bold— 
'•  OpprMi  ae-me  thy  Mother  old  V* 
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II. — Report  on  the  Geology  of  Hyderabad.  By  H.  H.  Voysey,  Esq.  Sm* 
geon  and  Geologist  to  the  Great  Trigonometrical  Survey  of  India,  ^^^^j^< 
The  country  in  whicli  Colonel  Lam bton  carried  on  hU  Trigonome- 
trical Survey,  during  the  months  of  January,  February,  and  March, 
1819,  lies  between  Hyderabad  and  the  Godavery.  The  most  nordiem 
station  being  the  hill  of  Shivalingapah,  near  the  Godavery.  The  most 
eastern,  Chittial  near  Maidak ;  and  the  most  western,  Oudgir. 

The  country  between  these  points  was  traversed  in  many  directions, 
and  the  nature  of  the  rocks,  minerals  and  soils  described ;  and  al* 
though  in  many  instances  it  was  not  possible  to  ascertain  tiie  extent 
of  the  ranges  by  tracing  them  through  the  jungle,  yet  the  appeannoe 
of  an  identical  or  nearly  similar  rock  taking  the  same  direction  has  been 
thought  a  sufficient  proof  of  the  coiitinuity  of  tiie  fonnati(m. 

*  The  papers  of  Doctor  Vo  ysbt  have  long  been  anxiously  inqnired  for  hj  his 
friends  in  India.  After  his  death  it  was  known  that  bis  numerous  manuscripts  and 
journals  had  come  into  the  possession  of  the  Asiatic  Society,  and  had  been  placed  in 
the  hands  of  some  of  the  Members  of  the  Ph3rsical  Committee,  in  order  to  bedlg«sted 
and  arranged  for  publication.  This  arduous  but  pleasing  task  had  in  a  great  meanire 
been  accomplished  by  the  successive  labours  of  Mr.  Wilson,  and  Captain  Frank- 
lin but  principally  of  the  former.  The  relatives  of  Doctor  Votskt  in  Eng- 
land, anxious  only  for  the  fame  of  one  whose  memory  was  so  dear  to  them, 
liad  freely  and  feelingly  consented  to  such  use  being  made  of  his  papers;  when  a 
temporary  check  was  experienced  from  an  unexpected  quarter.  Mr.  HavxUv 
a  professional  artist,  had  it  seems  given  Dr.  Vorsar  a  few  hints  in  sketch- 
ing; and  had  made  some  illustrative  drawings  (though  but  one  such  was  found 
among  the  papers)  which  he  considered  of  sufficient  value  to  be  made  the 
subject  of  a  formal  claim.  "  Dr.  Voysst's  valuable  collection,"  says  his 
letter,  "  his  writings,  and  my  drawings  have  been  seized  upon  by  mnme  esU- 
ing  ihem$ehe$  the  Asiatic  Society ;  they  are  about  to  publish  a  selection  firom 
his  writings,  without  consulting  his  friends,  or  making  them  any  eomptmaatimif* 
It  might  have  been  presumed,  that  a  man  who  had  lived  in  India  would  have  bunm 
that  scientific  works  were  not  very  likely  to  pay  the  expence  of  publication,  modi 
less  to  realize  profit,  however  the  more  favored  productions  of  artists  might  succeed ! 
From  this  and  other  causes  however  the  digest  of  his  journals  has  been  hitherto  pre- 
vented from  seeing  the  light,  and  they  were  less  likely  to  do  so  in  the  present  depress- 
ed state  of  the  Society's  pecuniary  means.  We  are  therefore  happy  in  the  per. 
mission  granted  us  to  publish  them  in  the  pages  of  this  journal,  either  separately  ai 
has  been  done  with  Buchanan's  Stati8tics,or  incorporated  chapter  by  chapter  with  the 
monthly  numbers  of  the  work.  As  a  commencement,  we  have  selected  the  reports  sob- 
mittedto  the  MAaauESS  of  Hastings,  by  Dr.  Votsit  himself,  as  Geologist  to  the 
Trigonometrical  Survey,  in  1819  and  1820.  These  in  fact  form  the  best  digest  of 
his  proceedings  for  those  two  years,  and  they  will  serve  to  introduce  the  r«ader  to  n 
preUminary  knowledge  of  the  6eok>gy  of  the  Hyderabad  provinces,  while  their  i 
tion  will  not  interfere  with  the  t«zt  of  the  joornal  it8elf.^£o. 
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Any  peraon  who  has  travelled  in  India  wfll  be  aware  of  the  difficol- 
ties  attending  a  deviation  from  the  main  road,  espeeiailj  in  an  mifriend* 
ly  country ;  this  circomstaDce,  with  the  necessity  of  attending  to  those 
professional  duties  which  were  incompatible  with  any  protracted  ab- 
sence from  the  camp,  will,  it  is  hoped,  be  a  sufficient  apology  for  any 
apparrat  deficiency  in  my  attempt  to  take  a  general  survey  of  the 
raineralogical  character  of  the  country  in  which  my  partial  observationft 
have  been  made. 

It  may  also  be  proper  to  state  in  this  place,  that  the  scarcity  of  all 
kinds  of  meteorological  and  other  apparatus  prevented  me  from 
making  any  other  than  very  general  observations ;  and  although  provid* 
ed  with  one  of  G^t  Lussac's  Syphon  Barometers,  yet  the  scale  had  been 
so  imperfectly  graduated  in  Calcutta,  as  to  allow  me  to  place  but  little 
reliance  on  the  observations  and  calculations  of  heights  obtained  from 
it.  This  latter  defect  is  of  minor  importance,  since  the  heights  of  all  the 
trigonometrical  stations  will  be  determined  by  Colonel  Lambton  him* 
self  in  the  progress  of  the  survey*. 

The  geology  of  the  country  between  the  Kistnah  and  Godanery 
admits  of  a  very  simple  division,  being  distinguished  from  most  other 
countries  of  a  similar  extent,  by  the  existence  of  only  two  formations, 
differing  very  widely  in  their  characters ;  viz.  granite  and  Wbrnbr's 
flcetz  trap,  both  of  which  give  a  striking  and  separate  character  to  the 
scenery,  cultivation,  and  vegetable  productions.  It  is  proposed,  there- 
fore, in  this  sketch,  to  bring  together  in  a  general  view  the  principal 
characteristics  of  each  division ;  to  contrast  them ;  and  finally  to  enn* 
'merate  the  minerals  collected,  giving  their  description  and  analysis  as 
far  as  it  could  be  performed. 

After  quitting  the  limestone  on  the  banks  of  the  Kistnah  [to  be 
hereafter  mentioned],  granite  alone  is  the  basis  of  the  country,  even  to 
ttie  Godavery. 

Certain  characteristics  belong  to  it  throughout,  which  sufficiently 
mark  its  identity  and  contemporaneous  formation.     They  are, 

1st.  The  j^reat  irregularity  of  extent  and  direction  of  the  ranges. 

2nd.  The  narrow  but  lengthened  veins  or  dykes  of  trap  with  which 
it  is  intersected,  all  running  nearly  in  the  same  direction,  and  the 
masses  of  micaceous  and  sienitic  granite  vrith  which  it  is  intermixed. 

3rd.  '  The  predominance  of  the  red  colour,  arising  from  the  red  fel- 
«par,  which  is  frequently  in  large  crystals,  giving  the  granite  a  por- 
phyritic  i^pearance. 

'  '^  Colond  LAMBTOif  compates  the  height  of  Hyderabad^  above  the  lerel  of  the 
sea,  to  be  1800  foet. 
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4tii.  The  concentric  lamellar  and  distinct  concrete  strnctiire ;  the 
great  facility  of  decomposition ;  the  rotmded  q[>pearance  of  the  decons- 
posed  masses,  logging  stones,  and  tors. 

6th.  The  munerons  lakes  or  tanks  spread  all  over  the  country*  some 
of  which  are  of  very  large  dimensions. 

1st.  The  granite  is  rarely  seen  in  ranges  mitil  a  near  approach  to  Hf^ 
ierabad ;  when  it  first  q>pear8  after  crossing  the  Kistnak,  it  is  i 
principally  in  romided  blocks,  scattered  without  order,  land  in  flat  i 
of  large  dimensions,  very  little  elevated  above  the  surfAce.  These  how- 
ever increase  in  size  and  height  as  we  proceed  to  the  north  westward, 
where  in  the  wavingplain,  in  which  the  two  remarkable  hills  of  Neigandak 
are  situated,  numerous  rounded  isolated  hills  are  seen  spread  over  it  m 
every  direction,  unconnected  even  by  their  bases.  The  hill  of  Neiyoi^ 
dak  presents  the  first  approach  to  the  continued  range ;  its  summit  is 
about  1000  feet  above  the  plain,  declining  gradually  to  the  nortii-west 
until  it  reaches  that  level.  At  Mulkap&r  more  regular  granitic  ranges 
in  the  same  direction  appear,  and  are  continued  to  Hyderabad^  not 
without  frequent  interruptions,  and  the  interposition  of  large  isolated 
mountains  of  solid  granite.  Here,  however,  it  must  be  observed,  the 
granite  assumes  a  new  character,  derived  from  the  numerous  logging 
stones  and  tors  of  the  most  grotesque  figures  and  extraordinary  posi« 
tion.  The  origin  of  these  logging  stones  may  be  traced  to  the  tors» 
which  are  masses  of  tabular  granite,  generally  not  more  than  two  or 
three  in  number,  the  interstices  of  which,  admitting  the  rain,  subject  the 
granite  to  a  more  rapid  decomposition  in  those  than  in  other  parts  of 
the  masses,  and  ultimately  give  them  the  rounded  forms  and  tottering 
bases'*'  observed. 

It  may  be  asked,  wherefore  other  rocks,  such  as  greenstone  and 
basalt,  do  not  assume  similar  appearances  in  decomposition  ?  It  is  pro- 
bable that  a  sufficiently  satisfactory  reason  may  be  assigned  in  tfas 
different  directions  of  their  interstices,  which  in  the  granite  are  hori« 
zontal,  whilst  in  the  above-named  rocks  they  are  vertical. 

The  last  place  to  north-west  where  these  logging  stones  wo^  6b« 
served  is  Bichkunda,  in  latitude  nearly  parallel  to  Oudghr,  and  not  ht 
distant  from  the  place  where  the  granite  becomes  every  where  covered 
by  the  trap. 

Three  formations  of  quartz  rock  have  been  observed,  viz.  at  Seam* 
dmrabad,  Jog^,  and  Pitlam,  the  base  of  the  whole  beinggranite.     That 

•  See  description  of  the  logging  stones  in  Cornwall,  in  the  Transactioiis  of  the 
Geological  Society. 
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of  Jogifi^t  141  the  most  exteDsive,  being  tliree  or  four  mfles  in  lengtb, 
above  fifty  feet  high  in  its  highest  part,  and  three  or  four  hundred  yardt 
in  breadth.  It  is  crystallized  in  rhomb$.  Some  of  the  angles  are 
very  perfect. — 2nd.  The  number  of  trap  veins  which  have  been  particu. 
huiy  noticed  amount  to  seven,  four  of  which  are  in  the  neighbourhood  of 
Hydir0hadt  one  at  Kouias,  and  two  in  the  neighbourhood  of  Maidak. 
Hie  vein  which  passes  near  Golcondah  has  been  traced  to  the  eastward 
nearly  six  miles,  and  is  said  to  be  continued  nineteen  miles  farther.  They 
all  resemble  each  other  in  composition,  in  their  direction  (nearly  east 
and  west),  and  in  other  particulars,  of  which  a  more  detailed  description 
will  be  ofiered  in  a  paper  devoted  particularly  to  the  description  of  the 
country  around  Hyderabad. — 3rd.  From  MulkapUr  to  the  Godavery  the 
granite  is  most  usually  red  and  porphyritic.  The  red  granite  is  much 
more  subject  to  decomposition  than  the  white,  from  the  abundance  of 
iron  contained  in  the  felspar.  The  granite  of  Nelgondah  is  the  whit* 
est,  particularly  that  from  the  summit  of  the  mountain.  The  mixture 
of  micaceous  and  sienitic  granite,  in  veins  and  in  rounded  lumps,  has 
been  observed  at  Tuperty,  at  Nelgondak,  at  ^ecanderabad,  and  in  the 
bed  of  the  Manjera  near  Sa/ioptiram.-^th.  It  wUl  be  easily  seen  from 
the  previous  description  of  the  ranges,  that  numerous  small  valleys  and 
plains  must  exist  with  such  an  arrangement  of  mountains.  These 
valleys  covered  with  water  during  the  rainy  season  are  artificially 
divided  by  large,  and  in  some  instances,  by  stupendous  banks  or  mounds 
of  stones  or  earth,  leaving  outiets  for  the  passage  of  the  water  collect- 
ed in  the  upper  part,  to  fertilize  the  lower  grounds  during  the  dry 
season.  Tl&e  ground  by  these  means  is  enabled  to  produce  two  crops 
of  rice  in  the  year,  with  sometimes  an  intermediate  one  of  the  holcos 
saocharatus  (jowor) ;  but  this  depends  on  a  peculiarity  of  the  soil,  to 
be  adverted  to  in  the  description  of  the  trap  country.  On  the  borders 
of  the  lakes  or  tanks  thus  formed  are  seen  tiie  date  and  palm3rra  treea 
lA  great  prolusion,  whilst  the  water  itself  is  covered  with  aquatic  birds 
and  waders.  Within  about  20  miles  radius  from  the  station  of  SuldaptSn', 
aa  a  misty  morning,  thirty-three  of  these  lakes  were  counted,  most  of 
Aem  of  considerable  dimensions.  On  the  granite  hills,  in  the  inter- 
stices of  the  rocks  and  on  the  barren  soil,  the  result  of  their  decompo-' 
sttion»  are  only  seen  dwarfish  plants  of  the  custard-apple,  cassia  auri- 
eolala,  bntea  frondosa,  and  a  few  others.  Large  trees  are  only  seeo 
in  tiie  vafleys,  where  the  soil  is  intermixed  with  richer  materials,  and 
water  is  more  abundant. 

These  are  die  principal  characteristlos  of  the  granite  country  as  seen 
at  Hfiirubod,  MMtk,  £ai^)Ug^y,  Kwla$,  &c» 
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.  The  next  division  of  tiie  conntiy  consiflting  of  bualtic  trap  it  inter* 
eeting  from  many  causes  :     tiiey  are,  vis. 

i  Ist.  Its  appearance  on  the  upper  half  or  sommit  only  of  some  of 
the  granite  hilk. 

2nd.  Its  transition  from  a  highly  crystalline  eompomid  of  felspar 
and  hornblende  (the  greenstone  of  Wbrnbb)  to  coarse  and  fine  basalt, 
to  wacken,  and  to  iron  clay,  the  passage  being  sometimes  so  gradual 
from  one  to  the  other,  as  to  give  the  intermediate  mineral  an  indeter« 
Bunate  character. 

3rd.  The  direction  and  peculiar  form  of  its  ranges,  the  waving  fbm 
•f  the  land  in  some  instances,  and,  in  others,  its  flatness  and  conical 
peaks. 

.  4th.  The  intermixture  of  carbonate  of  lime  with  the  wadcen,  the 
basalt,  and  even  with  some  of  the  granite  in  the  neighbourhood  of  the 
trap. 

5th.  The  black  cotton  soU,  arising  generally  from  the  decomposi* 
tkm  of  the  basaltic  trap,  forming  the  banks  of  the  rivers,  and  covering 
their  ndghbouring  plains.  It  is  also  found  at  a  considerable  distance 
from  that  rock,  and  on  heights  so  elevated  as  to  preclude  this  cause  in 
attempting  to  explain  its  origin. 

1st.  At  Tamdmtmur,  Sulikqmram,  Madcondah,  Kouku,  Bakttqfitr,  and 
Adamptlr,  the  granite  forms  the  basis  of  the  hill,  and  sometimes  its 
lower  half,  and  is  covered  by  the  trap,  which  in  some  instances  has 
the  appearance  of  having  flowed  partly  down  the  hill  when  in  a  fluid 
state.  In  the  immediate  neighbourhood  are  hills,  whose  summits  aL 
though  much  lower,  shew  no  trace  of  the  trap  rock  having  once  covered 
them.  In  one  instance,  the  hill  of  Kouho,  a  vein  of  trap  crosaea  one 
of  these  hills,  but  its  appearance  indicates  rather  an  ejection  from  below 
than  a  deposit  from  above  :  it  aflfords  at  the  same  time  a  good  example 
of  the  identity  of  the  greenstone,  the  basalt,  and  the  wacken. 
.  2nd.  The  places  the  most  remarkable  for  the  changes  which  the 
basalt  undergoes  are  Buktapur,  where  it  passes  into  wacken,  Komko^ 
at  above-mentioned,  Boder,  where  the  iron  clay  passes  into  both.  The 
basalt  is  not  always  the  lowest,  as  its  greater  specific  gravity  would  lead 
one  to  presuppose,  but  is  frequently  above  wacken.  It  is,  howevert 
always  found  beneath  the  iron  day.  As  a  general  description  of  the 
basalt,  it  may  be  observed,  that  it  decomposes  into  round  masses,  hav* 
ing  an  exterior  crust  of  a  few  lines  in  breadth,  of  a  yellow  or  lighter  co* 
lour  than  the  interior.  In  the  ravines,  and  where  exposed  to  any  deptb» 
i|.resemblea  very  much  the  drawings  in  voL  viii.  page  171,  Thomjfoom'o 
AwMlif  of  the  Rowley  Rag  BaaalL    Basaltic  columns  were  obaemUa 
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in  two  places  only,  at  Mdngdtkal  9aA  9X :  Chdgit ;  at  the  latter  place,, 
the  largest  exceeded  a  metre  in  diameter,  waa  about  three  feet  m 
height,  eight-sided,  and  the  interstices  between  theoolmnns  were  filled 
with  green  earth  and  globular  wacken. 

3rd.  The  direction  of  these  ranges  is  to  the  north-west,  althougli  the 
interruptions  are  numerous,  and  it  frequently  happens  that  a  range 
iq>pear8  to  cross  at  right  angles  to  the  main  one.  Their  form  is  gener* 
ally  much  flattened,  with  two  or  three  conical  peaks ;  sometunes  the 
continuation  of  the  flat  range  is  interrupted  by  a  valley,  which  presents 
the  appearances  of  the  embrasure  of  a  fortificaticm,  which  is  repeated 
several  times  in  an  extent  of  ten  or  twelve  miles.  The  summits  ol 
Taiidmanur,  Medcondah,  Burgapilli,  Monegal,  and  Mungdual  are  o( 
waving  land,  rounded  summits,  separated  by  ravines  of  diflerent  d^dis, 
which  in  the  rainy  season  a£fbrd  a  passage  for  the  water  into  the 
plains,  depositing  on  the  banks  of  the  streams  and  rivers  the  black 
cotton  soil,  which  is  the  ^result  of  the  decomposition  of  the  tn^  ro<^. 

4th.  At  Bucktapdr,  at  ShwoHngapdh,  at  the  Oodavery,  at  the  Laendif 
river,  near  Daigl^,  and  at  Chilliriga,  near  the  Mangera,  carbonate  of 
Hme  is  intermixed  with  the  rock,  whether  sienitic,  greenstone,  granite» 
basalt,  or  wacken. 

.  At  Duttffldr  large  rounded  masses  of  a  small  grained  red  granite  are 
enveloped  in  a  cement  composed  of  carbonate  of  lime,  red  felspar,  and 
quartz  in  grains :  this  extends  to  a  few  miles  above  and  below  the 
ford.  At  ChUliriga  the  basalt  and  wacken,  or  substance  intermediate, 
is  mixed  with  a  greenish  limestone  which  has  large  vacuities  in  it,  from 
its  decomposition  taking  place  more  slowly  than  tiie  trap  with  which 
it  is  mixed.  In  the  space  of  a  few  feet  pure  basalt  is  here  seen  pass- 
ing into  wacken,  and  the  latter  into  the  mixture  of  limestone,  which 
last  ultimately  passes  into  pure  limestone. 

5th.  The  black  cotton  soil  is  not  only  found  on  the  banks  of  all  the 
rivers- and  sti^eams  generally,  to  the  height  of  about  thirty  feet,  and 
where  it  has  been  deposited  by  floods,  but  also  in  places  two  or  three 
hundred  fSeet  above  those  rivers.  On  the  road  from  Beder  to  Skela^ 
fUhf,  which  lies  over  a  stratum  of  iron  clay,  varying  from  100  to  150 
feet  in  thickness,  four  well  defined  zones  of  black  cotton  soil  are  cross- 
ed,  nmtting  north  and  south  and  lying  between  ridges  of  iron  clay.  We 
enoamped  at  Skelapilfy  on  one  of  these  zones,  which  had  nearly  a  north 
tad  south  ^tirection,  and  from  a  conical  elevation,  forty  feet  in  height, 
eMsposed  of  the  same  soil,  observed  the  iron  clay  on  each  side  about 
half  a  fttilong  distant.  This  soil  is  rich  and  peculiarly  adapted  to  the 
cultivation  of  dry  grains,  whidi  denomination  is  given  to  various  species 
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cf  panieum,  the  holcut  sacoharatos,  mtiEe,  tea,  fto.  from  ita  power  of 
retaining  moisture,  whieh  enables  it  withoat  artificial  irrigation  to 
produce  fine  crops  during  the  dry  season.  The  plasticity,  as  fomd  a 
foot  below  the  surfSeu^  in  the  month  of  March,  is  such  that  it  eoold  be 
kneaded  into  balls  with  the  hand.  In  some  places  where  the  black 
eotton  soil  is  intermixed  with  tiiat  from  tiie  decomposition  of  the  granite, 
three  crops  are  produced,  two  of  rice  and  one  of  dry  grain,  the  latter 
on  the  ground  from  which  the  first  crop  of  rice  has  beai  cut. 

This  soil  is  first  met  with  at  Patancheni,  where  it  is  intermixed  with 
the  debris  of  the  granite,  and  has  been  no  doubt  deposited  there  by 
the  floods  of  the  Manjera,  from  which  it  is  distant  about  ten  miles.  A 
corresponding  change  also  takes  place  in  the  appearance  of  the  country, 
whidi  assumes  a  richer  aspect :  the  natural  productions  of  eadi  mA 
being  there  intermixed. 

The  hills  from  which  this  soU  proceeds  have  formerly  been  culti- 
Tated  even  to  their  summits.  In  most  places  small  piles  of  stones, 
formerly  cleared  from  the  land,  and  occasionally  die  remains  of  a  stone 
boundary,  were  the  only  memorials  of  former  cultivation.  The  poa 
eynosuroides  (Cmmu  grass)  grows  in  the  greatest  profusion ;  it  is  ren« 
dered  so  dry  in  the  months  of  March  and  April,  that  a  very  alight 
ignition  will  cause  it  to  bum  with  inconceivable  n^pidity  and  fury. 
Our  camp  was  once  in  considerable  danger  from  this  circomstaDce^ 
The  vegetable  productions  most  frequently  met  with  are,  the 
Butea  frondosa,  Fious,  three  species^ 

Cassia  Malabarica,  Tectona  grandis, 

Bemecarpus  anacardium,  Tamarindus  Indica, 

Averrhoa  carambola,  Mangifera  Indica, 

Dalbergia  acuminata,  Spondias  Mangifera. 

Mimosa,  six  species,  and  many  others  which  my  botanical  kaowkdft 
did  not  mable  me  to  name  without  the  aid  of  their  flowers.  All  these 
seem  to  acquire  their  greatest  perfection  in  the  places  where  this  tw^ 
above-mentioned  soils  are  intermixed. 

It  only  remains  to  notice  some  anomalous  appearances  in  the  trap 
it  Medcimiak,  and  in  the  wacken  at  ShivalmgapaJL 

At  the  former  of  these  places  was  observed  in  numerous  detadied 
Biasses,  flint  with  a  very  rough  external  surfsoe,  varying  from  a  fen 
indies  to  a  foot  and  a  half  in  diameter,  s<Hne  of  them  deeply  connected* 
fo  that  their  size  may  be  supposed  much  greater ;  also  numerous  pieoei 
of  a  silifieous  stone  containing  shells'^,  the  specific  gravity  of  whtch  variea 

*  Taibo  cyclostomsy  land-slieUs. 
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from  2  to  2*5.  The  shells  do  not  effervesce  in  acids,  although  some  of. 
tfaem  still  preserve  their  external  polish.  Internally  some  of  these 
stones,  particularly  the  lighter,  appear  to  pass  into  flint,  whilst  their 
external  surface  effervesces  in  acids. 

Not  far  distant,  lumps  of  a  gre3rish  yellow  limestone,  crystalline,  and. 
earthy,  the  latter  containing  shells  nearly  similar  to  those  in  the  sili- 
ceous stone. 

At  Shivalingapah  the  wacken  contains  shells  which  preserve  more  of 
their  carhonate  of  lime.  Those  appearances  are  the  more  singular, 
since  the  land  at  Medcondah  is  a  continuation  of  the  basaltic  trap  at 
an  elevation  of  nearly  2000  feet  above  the  level  of  the  sea,  distant 
from  the  Manjera  14  miles,  and  200  feet  above  the  bed  of  that  river. 


ni. — On  the  reputed  Descendants  of  Alexander  the  Great,  in  the  Valley 
of  the  0xu3,    By  Lieut.  Alexander  Bnmes,  Bombay  Army. 

CRMd«ttheMMtingofth«AflstlcSoci«ty,S9th  May,  1833.]  ^^  • 

In  speaking  of  the  existence  of  Grecian  colonies  in  the  remote 
regions  of  Central  Asia,  said  to  be  descended  from  Alsxandxb  of  Mace- 
don,  it  is  necessary  to  premise,  that  I  am  not  indulging  in  speculation, 
but  asserting  a  lineage  of  various  tribes  of  people,  that  is  claimed  by 
themselves,  and  merits  therefore  our  attention.  Marco  Polo  is  the 
first  author  who  mentions  the  existence  of  such  a  people,  and  informs 
OS  that  the  Mbbr  of  Badakhshhn  laid  claim  to  a  Grecian  origin.  The 
emperor  Babbr  corroborates  the  testimony,  and  the  historian  of  his 
grand-son  Akbar,  the  renowned  Abul  Fazl,  points  to  the  country 
of  the  Siahposh  Kafirs,  north  of  Peshawar,  as  the  seat  of  these  soi- 
disant  Macedonians.  Mr.  Elphinstonb  has,  I  think,  successfully 
refuted  this  supposition,  for  the  Kafirs  are  a  savage  and  mountainous 
tribe,  without  a  tradition  on  the  subject. 

The  great  elevation  of  their  country  appears  to  me  satisfactorily  to 
account  for  all  their  physical  peculiarities,  nor  can  I  look  upon  these 
people  as  any  other  than  the  aborigines  c^  the  plains,  who  fled  to  their 
present  elevated  abode  in  the  wars  that  followed  the  introduction  of 
Mohammedanism.  Kafir  means  simply  an  infidel,  and  is  applied  by 
Mohammedans  to  all  who  disbelieve  in  their  prophet.  Mr.  Elphinstonh 
eonfirms  the  statement  of  Marco  Polo  by  telling  us,  that  the  chief  of 
Darwdx,  in  the  valley  of  the  Oxus,  claimed  a  descent  from  Albxandbr, 
which  was  admitted  by  all  his  neighbours.  Such  was  the  extent  of 
information  with  which  I  entered  the  valley  of  that  river,  sufficient  it 
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wOI  be  said  to  excite  the  utmost  cariosity,  and  it  will  be  seen  Hiat  I  found 
ample  encouragement  in  the  investigation  of  such  traditions  while  in 
the  very  seats  of  their  existence. 

If  it  was  believed  that  the  chiefs  of  Badakkshdm  and  Dmrwds 
alone  laid  claim  to  these  hereditary  honors,  what  vras  my  surprise  to 
find  that  there  were  six  other  personages  established  hi  them«  at  lesst 
to  the  satisfaction  of  the  people.  The  chiefs  that  extend  eastward  of 
Darwdz,  and  occupy  the  provinces  oi  KtUah-shagndn  imd  Wakhtm,  north 
of  the  Oxos,  assert  the  same  descent.  The  Meir  or  chief  of  BaiM* 
shan  receives  in  modem  times  the  honors  mentioned  by  the  Venetian 
traveller.  He  has  the  title  of  Shdh  and  Mdlik,  or  king,  and  his  chil« 
dren,  that  of  Shdhzddd  or  Prince ;  but  this  ancient  house  has  been 
subverted  within  these  twelve  years  by  the  Mxxr  of  KdndHs,  and  Bo- 
dakhshdn  is  now  held  by  a  Tdrk  family.  To  the  eastward  of  Badakk- 
shdn,  and  extending  to  Kashmir,  lie  the  hill  states  of  ChUral,  GUgii, 
and  hkardo,  where  the  claims  to  a  Grecian  descent  are  likewise  con- 
ceded to  each  of  the  princes.  The  first  of  these  has  the  title  of  Skak 
Kator.  The  present  ruler  is  of  small  stature,  and  possesses  as  great  a 
celebrity  in  these  countries  for  his  long  beard  as  the  Shah  of  Persia. 
The  chief  of  hkardo  occupies  a  singular  fortress  on  the  Indus  and  N, 
£.  of  Kashmir,  which  he  has  the  hardihood  to  assert  was  constructed 
in  the  days  of  Alexander  himself !  This  country  borders  on  little  Thi- 
bet or  Balti,  Nor  is  this  the  ultimate  limit  of  the  tradition ;  for  tiie 
soldiers  of  the  Tdngani  tribe,  who  are  sent  from  the  western  provin- 
ces of  China,  and  garrison  Yirkand  and  the  neighbouring  cities,  also 
claim  a  Grecian  origin.  They  however  seek  with  greater  modesty  a 
descent  from  the  soldiers  of  Albxandbr's  army,  and  not  from  the  con- 
queror himself. 

Such  is  a  correct  list  of  the  reputed  descendants  of  Alxxandu 
THB  Grbat,  and  it  is  in  some  degree  confirmatory  of  their  daim,  that 
the  whole  of  these  princes  are  Tdjiks,  or  the  aborigines  of  this  country 
before  it  was  overrun  by  Tdrki  or  Tatar  tribes.  But  how  shall  wf 
reconcile  these  accounts  with  the  histories  that  have  travelled  down 
to  our  times,  whence  we  learn  that  the  son  of  Philip  did  not  even  leare 
an  heir  to  inherit  his  gigantic  conquests,  much  less  a  numerous  list  of 
colonies  that  have  survived  a  lapse  of  more  than  two  thousand  years  in 
a  distant  quarter  of  Asia  ?  Whether  their  descent  is  viewed  as  tme  oi 
fabulous,  the  people  themselves  acknowledge  the  hereditary  dignity  of 
the  princes,  and  they  in  their  turn  claim  every  tojsX  honor  and  refiifle 
their  children  in  marriage  to  other  tribes.  These  Tajiks,  being  nowcoa- 
verted  to  Islam,  view  Alexander  as  a  prophet^  and  to  the  distinctioD 
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which  they  derive  from  his  warlike  achievements,  they  add  the  honor  of 
being  related  to  one  of  the  inspired  messengers  of  the  Deity.  I  have 
had  opportunities  of  conversing  with  some  members  of  the  Badakhshdn 
family,  bnt  there  was  nothing  in  form  or  feature  which  favored  their 
Grecian  lineage,  nor  is  there  any  thing  in  the  languages  of  any  of  these 
tribes  (of  all  of  which  I  have  specimens),  that  indicate  a  connexion  with 
Greece.  The  people  are  fair  complexioned,  and  not  unlike  the  Persians 
of  modem  times,  while  there  is  the  most  decided  contrast  between 
them  and  the  Turks  and  Uzbeks. 

We  learn  from  the  historians  of  Alsxandir'b  expedition  that  he 
warred  in  the  kingdom  of  Bactriana.  The  city  of  Bdlkh,  that  lies  in 
the  vicinity  of  these  territories,  is  readily  fixed  upon  as  that  capital  of 
the  Greek  monarchs.  Setting  aside  every  local  identity,  the  modem 
inhabitants  will  inform  you  that  the  country  between  Bdlkh  and  Cdhul 
has  the  name  of  "  Bakhtor  Zemin,"  or  the  Bakhtar  country,  in  which 
we  recognise  Bactria.  This  fact  renders  it  by  no  means  impossible, 
that  a  Grecian  colony  had  some  time  or  other  existed  in  the  country* 
It  may  therefore  be  supposed,  that  the  d3masty  which  s\icceeded  Albx- 
iLNDBB  in  his  empire  ascended  the  valley  of  the  Oxus,  the  fertility  of 
which  would  attract  them.  They  would  then  be  conducted  by  Chitrai 
and  Ishardo  into  Balti  or  little  Thibet,  and  the  neighbourhood  of 
Kashmir,  and  we  may  perhaps  account  for  the  early  civilization  of  that 
beantiful  valley  in  such  a  migration  of  Grecian  colonists.  The  intro- 
duction of  the  religion  of  Muhammed  into  every  country  seems  to  have 
been  fatal  to  historical  annals  of  a  prior  sera,  and  I  doubt  not,  that  any 
traces  which  may  have  existed  of  the  Macedonian  inroad,  or  of  the 
Seleucidas,  their  successors,  disappeared  in  that  great  revolution.  The 
countries  on  the  upper  course  of  the  Oxus  lay  beyond  the  line  of  Tatdr 
invasion,  and  I  infer  from  the  modem  language  of  Badakhshdn,  which 
is  Persian,  and  its  connexion  with  that  country,  that  the  tribes  on  the 
Oxus  followed  the  destinies  of  the  Persian  empire.  This  would  fevor 
the  supposition  of  their  having  been  conquered  by  Albxandbr.  If  we 
cannot  bring  ourselves  to  concede  to  these  modems  the  illustrious 
lineage  of  Albxandbr  thb  Grbat,  we  must  still  receive  their  traditions 
as  the  most  concurring  proof  of  his  having  overrun  these  countries ; 
and  tin  some  well-grounded  argument  can  be  brought  forward  to  the 
contrary,  I  cannot  for  my  own  part  deny  the  title  of  the  chiefs  to  the 
honors  which  they  claim.  I  received  the  information  from  natives  of 
these  countries,  and  as  they  entertained  no  doubt  of  its  truth  and 
authenticity,  I  have  contented  myself  with  recordmg  that,  upon  which 
others  will  be  able  to  enlarge  and  i^eculate. 

b  R  2 
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TV.— On  the  "  Topes*'  and  Grecian  Remaim  in  the  Panjdb.    By  Lieut. 
Alexander  ^ames,  Bomhay  Army.  ^ 

[Raid  at  the  Meeting  or  the  SMhMayO  ^^^   ' 

The  **  tope''  or  mound  oiMamkyaia  in  the  PanjJA,  whidi  is  described 
and  drawn  in  Mr.  Elphinstons's  History  of  Cabul,  has  long  arrested 
the  notice  of  the  cnrioos,  hoth  in  India  and  Eorope,  some  of  whom 
take  it  to  be  a  Grecian  i;emain.  We  are  deeply  indebted  to  M.  Vkn-* 
TWLA,  one  of  the  Generals  in  Ranji't  Singh's  service,  who  lately  laid 
open  this  monnd  at  great  expense,  and  pat  ns  in  possession  of  mncli 
additional  information  regarding  it.  In  my  late  journey  through  the 
Panjab  I  went  to  Manikydla,  and  was  fortunate  enough  to  find  seTeral 
coins  at  that  site,  and  to  visit  other  buildings  of  a  similar  description  to 
the  "tope,"  which  had  not  yet  been  seen  or  txamined  by  Europeans. 
I  was  directed  to  the  site  of  these  by  my  friends  Mais.  Allaeo  and 
CouBT,  who  are  also  in  Ranji't  Singh's  service ;  through  tha  kindness 
of  Mons.  Allabd,  I  had  an  opportunity  when  at  Lahore  of  looking  at 
the  reliques  found  by  General  Ventura  at  Manikydla, 

There  is  a  brief  description  of  them  published  in  the  researdies  of 
the  Asiatic  Society,  but  I  may  here  observe  that  they  consist  of  three 
cylindrical  boxes,  of  gold,  of  pewter,  (or  some  mixed  metal,)  and  of  iron, 
which  were  found  cased  one  within  another,  and  placed  in  a  chamber  cut 
out  in  a  large  block  of  stone  at  the  foundation  of  the  pile.  The  gold  box 
is  about  three  inches  long  and  one  inch  and  a  half  in  diameter ;  it  is 
filled  with  a  black  dirty  substance  like  mud,  half  liquid  and  mixed  op 
with  small  pieces  of  glass,  or  amber,  which  would  suggest  an  opinion, 
of  its  once  being  cased  in  a  glass  that  had  been  fractured  and  shi?er- 
ed.  Among  this  substance  two  coins  or  medals  and  a  piece  of  string* 
or  twine  were  found.  The  smaller  coin  is  of  gold,  and  about  the  size 
of  a  six-pence,  having  a  human  figure,  and  the  four  pronged  instrument 
which  marks  all  the  MinikyUa  coins.  The  other  has  two  lines  of  rude 
characters,  probably  Hindd,  on  one  side,  and  no  writing  or  symbol  on 
the  reverse.  Many  other  coins  and  reliques  were  found  during  the 
opening  of  the  "  tope,"  and  the  people  informed  me  that  some  human 
bones  were  also  disinterred ;  but  it  is  unnecessary  to  make  any  further 
allusion  to  them  on  the  present  occasion. 

On  my  arrival  at  Mamkyala  on  the  6th  of  March,  1832,  I  had  an 
opportunity  of  appreciating  the  valuable  services  of  M.  Ventura,  bj  t 
personal  inspection  of  the  "tope,"  now  laid  open  to  view  by  his  per- 
levering  labours.  He  had  first  endeavoured  to  enter  the  bailding' 
from  below,  but  failed  on  account  of  the  great  solidity  ofthe  stroetnre; 
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farther  observation  had  discovered  to  him  that  there  was  a  shaft  oi^ 
well  (if  I  can  use  the  expression)  descending  into  the  building  from 
the  top  of  it,  and  here  M.  Ventura  dug'  with  success.  He  first  cleared 
the  well  which  extends  about  half  way  down,  and  is  flagged  at  the 
bottom  with  large  blocks  of  stone ;  he  completed  the  work  by  heaving 
up  these  enormous  blocks  till  he  reached  the  foundation,  where  he  was 
rewarded  by  the  cylinders  which  I  have  described. 

I  was  much  struck  with  the  position  of  the  "tope"  oiManikydla. 
It  stands  on  a  spacious  plain,  tod  may  be  distinguished  at  a  distance  of 
sixteen  miles.  I  did  not  expect  in  a  place  of  such  celebrity  to  find 
my  search  for  coins  and  antiques  rewarded  beyond  the  most  sanguine 
expectation,  since  none  are  mentioned  to  have  been  seen  by  the  gen- 
tlemen of  the  CahUl  Mission,  and  I  only  heard  of  those  that  M. 
Vbmtvra  had  found  in  the  tope.  I  procured  however  two  antiques 
and  about  60  or  SO  copper  coins,  the  value  of  which  is  much  heightened 
by  their  corresponding  with  some  of  those  that  M.  Ventura  found  in 
the  interior  of  the  "  tope."  One  of  the  antiques  is  a  ruby  or  piece 
of  red  crystal,  cut  into  the  shape  of  ahead,  with  a  frightful  countenance 
and  very  long  ears.  While  the  other  is  an  oval  cornelian,  bearing  the 
figure  of  a  woman  holding  a  flower.  She  is  gracefully  dressed  in  a 
mantle,  and  the  execution  is  superior*. 

There  have  been  several  surmises  thrown  out  as  to  the  site  of 
Mmiikydla,  but  I  do  not  for  a  moment  hesitate  to  fix  it  as  Tmnlla,  since 
Arrian  expressly  tells  us,  that  that  was  the  most  populous  "  city  be^ 
tween  the  Indus  and  Hydaspes«"  On  the  latter  river  too  I  have  been  so 
fortunate  as  to  stumble  on  the  ruins  of  two  cities  opposite  to  each 
other,  in  which  I  believe  will  be  recognized  the  Nicse  and  Bucephalia 

of  ^LBXANDBR. 

From  the  tope  of  Manikydla  my  inquiries  extended  to  the  neighbour- 
ing country,  where  several  other  buildings  of  a  like  nature  are  to  be 
found.  One  of  them  is  nearer  the  town  of  RdwU  Pindi,  but  it  is  much 
dilapidated,  and  my  attention  was  directed  to  the  village  of  Usmdn,  at 
the  base  of  the  Him&laya,  and  about  25  miles  eastward  of  the  Indus, 
On  the  north  of  a  range  of  hills,  and  about  a  mile  beyond  the  village, 
stands  the  ''tope  of  Belar,'*  as  it  is  called  by  the  inhabitants.  I  have 
annexed  a  sketch  of  this  building,  from  which  it  may  be  inferred  as  of 
the  same  era  as  Mantkyala,  Neither  of  the  buildings  are  perfect,  and 
the  tope  of  Belar  diflers  in  its  greater  length  of  body,  though  it  has 

*  I  regret  extremely  to  say,  that  I  hare  lost  these  yaluable  reliques,  though  im- 
ffmmu^  of  th^m  remain. 
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only  a  height  of  50  feet,  or  20  less  than  Manikyila*  The  general  ont- 
^  line  of  the  hnilding  too  is  somewhat  varied,  hut  the  small  pilasters 
are  to  he  recognized,  though  the  mouldings  are  numerons.  Tlie  tope  of 
Bektr  too  has  heen  opened  from  the  top  at  some  former  period,  and  a 
section  of  it  would  present  a  counterpart  of  the  plan  of  Manikydla. 
The  few  coins  which  I  found  here  are  similar  to  those  of  that  tope,  hot 
no  where  did  I  receive  the  least  trace  or  tradition  regarding  these 
buildings. 

Like  one  in  search  of  the  philosopher's  stone,  I  found  myself  referred 
from  place  to  place,  and  at  Usmdn  heard  of  a  "tope"  near  Peekawer^ 
which  I  afterwards  visited.  It  is  about  five  miles  from  the  city,  bat 
in  so  decayed  a  condition  that  the  remains  would  not  suggest  any  idea 
of  the  design  without  seeing  those  of  the  Panjdb,  though  they  were  one 
hundred  feet  high.  There  is  however  a  "tope''  in  a  perfect  state  <rf 
repair  in  the  great  Khyher  pass  to  Caind,  and  about  20  miles  from 
Peahdwar,  but  I  coold  not  visit  that  building  from  the  troubled  state  of 
the  country.  The  natives  of  Peahdwar  assured  me  also  that  there 
were  8  or  10  such  "  topes"  in  their  neighborhood  towards  the  Kf^r 
country  in  Swat  and  Btineir,  but  the  extent  of  their  information  leads 
no  further  than  that  they  are  "  topes"  or  mounds  of  a  prior  age. 

Seeing  that  the  structures  of  Manikydla  and  Belar  are  both  pierced 
by  a  shaft  or  well,  descending  into  the  building,  I  incline  to  an  opinion 
that  in  these  "  topes"  we  have  the  tombs  of  a  race  of  princes  who 
once  reigned  in  upper  India;  and  that  they  are  either  the  sepulchres  of 
the  Bactrian  dynasty  or  their  Indo-Scythic  successors,  mentioned  m  the 
Feriplus  of  the  second  Abbian. 


v. — Note  on  Lieutenant  Bumea'  Collection  of  Ancient  Coina.  By  James 
Prinsep,  Sec,  SfC,  ^ 

[Read  99th  May,  1833.]  ^  ' 

Considering  the  short  space  of  time  allowed  to  a  traveller,  in  his 
rapid  passage  through  a  foreign  country,  for  the  pursuit  of  objects  not 
immediately  connected  with  his  errand ;  and  the  disadvantages  whidk 
his  own  disguise,  and,  the  suspicions  of  the  natives  oppose  to  his  search 
after  the  very  rare  relics  of  antiquity,  which  may  have  escaped  destruc- 
tion for  twenty  centuries  in  their  country  : — considering  too  that  the 
inhabitants  are  unable  to  appreciate  the  value  of  such  objects,  and 
mostly  ignorant  of  the  demand  for  them  among  the  inquisitive  natives 
of  the  west ;  lieutenant  Bubnes  may  be  deemed  very  succcssfol  ia  tht 
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store  of  coihb  he  has  brought  back  from  the  Panj4b  and  from  the  valley 
of  the  Ozos. 

Of  pure  Bactrian  coins,  he  will  be  able  to  add  at  least  three  to  the 
cabinets  of  Europe ;  upon  one  of  which  the  name  of  £uTHTnBif  us  is 
quite  distinct :  while  of  the  Indo-Scythic  or  subsequent  dynasties  his 
store  is  so  ample  as  to  afford  ten  for  the  Bombay  Literary  Society,  and 
as  many  more  for  our  own  cabinet,  besides  those  he  takes  to  Europe ; 
and  among  the  latter  is  one  coin  of  the  d3rnasty  which  supplanted  the 
Macedonian  prioces  of  Bactria,  calculated  to  excite  much  curiosity 
among  antiquarians. 

This  abstruse  subject  is  already  deriving  elucidation  from  the  dis- 
covery of  coins  in  many  places,  which  is  a  forcible  proof  of  the  ad- 
vantage of  giving  early  publicity  to  such  discoveries,  and  to  the 
comments  of  antiquarians  upon  them :  already  has  Dr.  Swinbt  at  Kar- 
nil,  following  up  his  former  researches,  fallen  upon  two  silver  coina 
of  ApoLLonoTus  and  MsNANnsR,  neither  of  them  duplicates  of  the  two 
which  rewarded  Colonel  Tod's  labours.  I  hope  soon  to  have  it  in  my 
power  to  engrave  these  coins  as  a  continuation  of  the  plate  I  am  now 
about  to  describe,  in  illustration  of  some  of  Lieutenant  Burnbs'  col- 
lection. Captain  Wade  has  also  presented  me  with  a  few  coins,  obtained 
in  his  recent  tour  dovm  the  Satlej,  To  General  Vbntura  however  we 
still  look  for  our  richest  harvest,  because  his  coins  have  a  definite  con- 
nection with  an  existing  monument ;  and  when  that  meritorious  officer 
shall  see  how  Lieutenant  Burnss  has  taught  us  to  appreciate  his  labours 
at  Matdkyala,  we  hope  he  will  no  lopger  think  us  unworthy  of  being 
made  the  medium  of  their  introduction  to  the  knowledge  of  the  world. 
Macedormn  and  Syrian  Coins. 

Having  given  in  Plate  V.  a  type  of  the  coins  of  Albxandbr,  I  need 
not  stop  to  describe  those  brought  from  Persia  by  our  traveller,  a 
tetradrachma  and  two  small  coins  of  that  conqueror  in  excellent  pre- 
servation ;  the  larger  coin  has  a  curious  cypher  composed  of  the  letters 
P  M  H  enclosed  in  a  wreath;  in  numerals  this  would  represent  148. 

Captain  Wadb  has  presented  me  with  a  rarer  silver  coin  of  Albxandbr^ 
having  a  fine  juvenile  portrait  of  the  conqueror  before  he  assumed  the 
horn  of  Ammon ;  and,  on  the  reverse,  Apollo  seated  on  the  peculiar 
oracular  seat,  holding  an  arrow  pointed  downwards,  in  the  right  hand 
(denoting  clemency) ;  his  left  hand  resting  upon  a  bow. 

The  epigraphe  is  BASiAEas  aaebanapot  eEonATOPOB  ETEPrETor. 
On  the  exergue,  the  letter  o ;  and  on  the  left,  a  peculiar  three-pronged 
monogram,  resembling  the  letter  a. 
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Thi«  coin  is  not  mentioned  by  Pinkbrtok,  and  would  doubtless  be 

designated  by  him  rrrr  or  rarissimus.     It  is  engraved  as  fig.  1  of 

Plate  VIII.  (of  coins)  ;  it  was  procured  in  Asia  Minor  by  Dr.  Martin, 

the  German  physician,  lately  in  Ranji't  Singh's  serrice,  and  by  him 

given  to  Captain  Wadb. 
To  return  to  Lieutenant  Bitrnbs*  collection. 

JP/.  VII.  fig.  1,  represents  one  of  three  beautiful  coins  of  Antiochcs 
VI.  or  Thbos,  of  Syria,  during  whose  war  with  Ptolbmt  Phi- 
LADBLPHUs,  BactHa  revolted.  These  are  supposed  by  Pinker- 
ton  to  exhibit  the  most  perfect  examples,  both  of  manly  md 
of  monetal  beauty,  to  be  found  among  ancient  medals.  They 
are  however  common  enough.  The  Epigraphe  is,  basiaeos 
ANTIOXOT  Eni«ANOY2.  Device,  Jupiter  seated,  holding  a  small 
victory. 

Fig,  2.  Another  Antiochus,  probably  struck  in  Parthia,  from  the  figure 
of  the  javelin -thrower. 

Bactrian  Cains. 

Fig».  Z,  4,  5,  6.  These  silver  coins,  tetradrachms,  are  known  at  once 
to  be  of  Bactrian  origin,  from  the  sitting  figure  of  Hereulei 
holding  his  club,  on  the  reverse,  much  in  the  same  posture  ai 
that  of  Jupiter  on  the  Syro-Macedonian  coins.  The  epigraphe 
on  £g.  3,  a  valuable  coin  and  in  fine  preservation,  is  basiaeoS 
ET9TAHM. .  or  "  of  king  EuTHTDBM us,"  the  third  king  of  Bac- 
tria.  The  only  coin  of  this  monarch  hitherto  known  in  Europe 
is  described  in  Mionnbt's  Description  de  Medailles  Antiques; 
PiNKBRTON  says  it  is  a  gold  coin,  having"  two  horsemen  with 
Bactrian  tiaras,  palms,  and  long  spears"  on  the  reverse;  it  is 
therefore  quite  diflerent  from  the  unique  specimen  before  us. 

F^,  4  has  the  features  of  a  different  prince ;  the  reverse  is  however 
similar  to  the  last,  and  the  three  final  letters  of  BASlAEns  vt 
visible :  as  are  . .  hm.  .  which  can  only  form  part  either  of 
EvOwJ  HMof  or  of  SHMirfMOf  ^is  son. 

Fig.  5,  of  which  there  is  a  duplicate,  is  of  a  similar  nature ;  the  features 
corresponding  with  No.  3  or  Euthtdbii us.  There  are  two 
others  of  still  ruder  fabrication,  distinguished  by  a  more  pro* 
jecting  forehead :  they  are  illegible  on  the  reverse. 

Fig,  6.  One  of  two  silver  tetradachms.  These  are  more  like  Arsacidaii 
coins,  the  stool  on  which  the  figure  on  the  reverse  sits  having 
the  form  of  those  depicted  in  Vaillant,  although  the  connection) 
with  the  foregoing  coins  i^  very  8trong»  the  head  dress  and 
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fbnnal  curis,  appertain  to  the  Persian  monarcbs.     The  in- 
scription is  in  the  Peklwi  character :  some  of  the  letters  resem- 
ble badly  executed  Greek. 
These  coins  are  all  from  Kkofa-o^bdn,  the  rains  of  an  ancient  city  N.  W. 

of  Bokhara,  whence  numerous  gems  and  antiques  were  also  procured. 

i^.  8,  was  obtained  from  the  same  place.  A  gold  coin  of  one  of  the 
Sassanian  kings  of  Persia,  supposed  to  be  Sapor  (Shdpdr).  The 
name  and  titles  are  very  distinct  in  the  Peklevi  character.  It 
is  remarkable  that  the  usual  supporters  of  the  fire  altar,  two 
priests  or  kings,  are  omitted ;  unless  indeed  the  rade  ornaments 
on  each  side  are  intended  to  represent  human  figures  holding 
swords.  A  silver  Sassanian  coin  delineated  in  Htds's  Religio 
Vetermn  Penanm  has  similar  supporters.  Lieut.  BuaNBS  has 
also  a  silver  Sassanian  coin ;  it  is  curious  from  the  contour  of 
the  fire  altar  being  fashioned  into  a  human  profile ;  it  was 
found  at  Kkiva.    I  have  not  found  room  to  insert  it. 

Fig,  9.  One  of  twenty  small  Sassanian  copper  coins,  which  are 
very  abundant  in  the  same  neighbourhood.  They  have  a  good 
head  on  the  obverse,  and  a  very  radely  executed  fire  altar  on 
the  reverse*. 

Pig,  7.  A  square  copper  coin  from  8harkot,k,  a  fortress  twenty  miles 
from  the  junction  of  the  Jebm  and  the  ChnUib  (the  Hydaspes 
and  Acesines)  where  Alxxandsr  lost  his  fleet  in  a  storm. 
It  is  by  some  thought  to  be  the  fortress  of  the  MaUi,  in  the 
assault  of  which  he  was  wounded.  AU  that  can  be  read  of 
the  inscription  is  BA3lA£aa. ...  On  the  other  side  the  inscrip- 
tion is  in  Peklevi,  Thb  coin  may  be  ascribed  with  tolerable  cer- 
tainty to  Mbnanobr,  both  because  it  resembles  in  shape  the 
coin  of  that  prince  in  Col.Ton's  plate,  and  because  the  three 
first  letters  of  the  word  which  foUows  basiaeos  have  much 
the  appearance  of  nik»  or  nikatopos*  the  epithet  applied  to 
Mbnandbr  according  to  Schlbobl.  'Journal  Asiatique,  Nov. 
1828.  The  standing  figure  however,  on  the  obverse,  and  the 
curious  emblem  on  the  reverse,  supposed  by  Col.  Ton  to  be  a 
portable  altar,  agree  rather  with  his  coin  of  Apollodotus. 

PL  VlH.fig,  2.  I  must  here  introduce  a  coin  procured  from  the  same 
place  by  General  Vbntura,  for  which  I  am  indebted  to  Captain 

*  A  gold  9oUdit»  of  the  lower  empire  was  also  found  at  Khqja'O^k&H^  of  rode  fit- 
brieatioD: — it  is  either  of  Mardaaos,  or  more  probably  Maaridos^inscriptioii 
DNMAVRC.TlbPPAVG.  On  the  reverse,  an  angel  holding  the  cross  and  globe 
with  VICTORU  AVGGG.  and  below,  CC^OB. 
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Wai>b  ;  it  is  a  cppper  or  brass  coin  of  AntiodmSj^  BMUKxn 
imnoxoT,  with  a  Grecian  head  on  the  obver^^  and  the  per- 
spective view  of  the  after  part  of  a  boat  on  the  reverse  :  the 
tiller  of  the  rodder  is  worked  from  behind,  as  is  even  now  the 
case  in  the  river  craft  of  the  Indus. 
.  A  ruby  seal  antique*  with  a  well-ezecated  head  of  a  Grecian  6«isk« 

was  found  at  the  same  place. 

Flg$.  11,  12,  13,  15.  The  series  of  small  copper  coins  found  near  i/s- 
mkydlut  and  generally  throughout  upper  India,  which  have  s 
head  on  die  obverse  and  aBactrian  horseman  on  the  reverscmaj 
be  referred  to  the  reign  of  EvcRAttons  I.  since  the  gold  coin 
fixNn  die  neighbourhood  of  the  Caspiiiin  Sea,  described  by  Batbk, 
as  liaving  the  same  device  on  the  reverte  bears  in  legi- 
ble  characters  the  epigraphe  "  of  the  great  kii^EucRATUos." 
.Our  coins  of  this  type  have  nevier  shewn  us  more  than  the  words 
«  King  of  kings,"  and  in  most  of  them  (as  £g.  13,  baciaet 
MCiaet)  theGredcis  soconruptedas  to  give  tlAs  idea  of  a  later 
epoch. 
The  type  lDf  die  horse  seems  to  hive  prevailed  long  afterwards  in 

that  part  of  the  world,  as  fig.  14  evinces  :  it  is  a  HindA  coin,  of  mudi 

latar  though  t>f  unknown  date.    The  nagri  letters  appear  to  be  pArt  tt 

ar  larger  hiscr^ktion :  their  purport  is  therefore  uncertain. 

Fig.  10.  A  copper  coin  procured  by  Lieut.  Buknss*  in  the  neighbov* 
hodd  of  Manikfdla, 

Obv&$e.  A  kii^  or  wahior  hiding  a  spear  in  the  left  hand;  and  with 
die  rq;lit  sacrificingon  a  small  altar  (?).  Epignq[^e  BACiaey^ 
B^ KANHPKOr,. 

c 

Jteverte.  A  priest  or  sage  standing,  and  holding  a  flower  in  his  right 

hand ;  a  glory  encircles  his  head ;  on  the  left,  the  letters  nanaia 

—on  the  right,  the  usual  Bactrian  monogram  with  four  jHrongs. 

This  coin  is  of  very  great  value,  ftom  the  circumstance  of  its  being 

the  only  one  out  of  many  discovered  in  the  same  neighbourhood,  vpoa 

which  the  characters  are  sufficiendy  legible  to  afibrd  a  due  to  die 

.Prince's  name.    In  the  onset  however  we  are  disappointed  to  find 

that  none  of  the  recorded  names  of  the  Bactrian  kings  at  all  resemUe 

that  before  us* ;  yet  there  can  be  no  doubt  about  any  letter  but  diat 

*  By  Way  of  eonveniehee  to  tluwe  who  hmve  not  tks  power  of  Teferenoe  ret^ctt- 
isg  the  history  of  Bsctria,  to  Which  I  may  often  hare  to  aUude  in  the  disoQMkm 
ofthcteootes,  IsubiotD  a  catak^^ne  of  its  Kiiigs,  ucoMbg  to  dw  Attthoriiyflf 
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preoedrag  kot>  whidi  may  be  eiUier  9,  V,  or  Cl  By  assuming 
this  latitude  in  the  reading  I  discovered  a  name  which  wonkl  agree  as 
nearly  as  it  could  be  expressed  in  Greek,  with  KANHeKor  or  ^nhckot; 
*nd  should  my  conjecture  prove  correct,  the  discovery  of  ^lis  coin  will  be 
haUed  as  of  the  greatest  value  by  all  who  are  engaged  in  the  newly  deve- 
loped study  of  Bactrian  antiquity.  The  cclin  was  at  first  placed  with  the 
Society  by  Lieut.  Burnbs,  but  seeing  its  value,  I  thought  it  but  just, 
after  taking  impressions  and  drawings  of  it,  to  place  it  in  the  dteoo^ 
verer's  hands,  for  the  personal  satisfEU^tion  of  numismatologists  in 
Europe.  I  suppose  it  to  be  a  coin  of  Kakishka,  a  Tartar  or  Scythic 
conqueror  of  Bactria. 

According  to  Mr.  Csom a  dk  Koros,  the  name  of  KanisKa  occurs 
in  the  Tibetan  works  as  a  celebrated  king  in  the  north  of  India,  who 
reigned  at  Kajnia,  which  is  supposed  to  have  been  in  RokUkhand,  or 
near  Hardwdr.  His  reign  dates  about  400  years  after  Sakta,  when 
the  followers  of  the  Buddha  religion  had  become  divided  into  eighteen 
sects  (the  Sakya  tribes,  or  SacaJ  under  four  principal  divisions,  of 
whidi  the  names  both  Sanscrit  and  Tibetan  are  on  record*. 

In  Mr.  Wilson's  Chroncdogical  Table  of  the  History  of  Ka$kni(r(AB, 
Res.  XV.  p.  81,)  we  find  "  Hushca,  Jushca,  and  Canishea,  ihret  Tartir 
princes,  who  succeeded  Domodara,,  in  the  kingdom  of  KoBhmir,  eithet 
reigning  successively  or  synchronously.  They  iuctroduced  the  Bnd^ia 
reKgion  under  a  hierarch  named  Nao/rjuna,  and  were,  according  to 
the  Raja  Taringini,  of  Trntahca  or  Tatar  origin.  The  Sanscrit  MS. 
jplaces  their  reign  150  years  before  &cayfMa  (or  Sakta  Singh),  but 
the  learned  translator  in  a  note  proves  that  the  text  was  at  first  misun^ 

B.  C.  255.  Theoootus  I.  -v 

243.  Tbbodotus  II.  >     Fixed  hutorically  by  Strabo,  8lc, 

£20.  Edthtdbmus  of  Magnesia,      i 

195.  APOLLODOTU8  SOT.E.  1        f^    ^    ^    ^^^    '^''^ 

MKNANDEa  NIKATOa.  ^"^  ^^'  ^^  ^'^  HWl^t  ill 

J  BfToach,  A.  D.  200. 
HSLIOCLES  piKAios.  i     ^°  ^'*®  authority  of  Viaooi^ti  ami 

\  Mionnet,  from  a  single  medal. 
Demetrius.  f     Son  of  Eutbydemus,  doobtftil  if 

\  Jm  reigned  in  Bactria. 
IM.  PvcBATiDSs  I.  i     ArMwdor«a  ctUtiiifli  Uw  *VOii#t 

I  King." 

146.  EucRATiDEs  n.  /     Murdered  his  fiuher  and  was  him- 

'  Iselfslain. 

.125^  I^is^ctioD:  of  the  empire  by  tfeeTartani  and  the  Scythians  or  Smm, 
•  Csoma's  Life  of  Sakya,  MS. 
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4entood,ai|d  tiiattiie  ptnage  intended  to  ezprew  "I50ymnt^ier 
the  ewumdpatum  of  tiie  Lord  Sakta  Sinha." 

The  epoch  of  Sakta,  (thefifth  Buodha,  or  Goutama,)  iftdetavnuDed 
by  conearrent  teetimonjof  the  Ceyloneee,  Siamese,  Pepie»  Bnnneae,  and 
Chinese  ferafl*  which  are  all  fioonded  on  the  birth  or  death  of  tiie  Bud- 
dha legislator*  and«  though  all  diffnring  more  or  less,  concur  in  placing 
him  between  the  limits  of  544  and  638  years  B.  €. :  the  Ba)  Gdri 
of  Asam,  a  Pandit  well  versed  in  Baddha  literature,  fixes  the  iVtmni 
or  emancipation  of  Sakta-Muni  in  520  B.  C*  Taking  then  from 
this  epoch  an  interval  of  four  hundred  years  to  the  reign  o£  Kanmka» 
the  latter  would  fall  near  the  end  of  the  second  century  B.  C.  We 
know  from  other  sources,  that  the  overthrow  of  the  Bactrian  dynasty 
by  the  Scythian  or  Sakyan  tribes  hi4)pened  in  134  B.  C.  (125  by 
ScHLBOBL.)  The  present  coin  therefore  confirms  the  fidelity  of  the  Rt^ 
TortMgini  as  a  historical  woric,  and  leaves  no  doubt  of  the  epoch  of  Sakta. 

Mr.  Wii«80K  finds  grounds  for  throwing  back  the  terminatioQ  of 
the  reign  of  Abhimanta  Canisbca's  successor,  from  B.  C.  118,  as 
given  in  the  Raja  Taringud,  to  B.  C.  388,  becanse  "  Kaskmr  be- 
came a  Buddha  country  under  Tartar  princes  shortly  after  the  death  of 
Sakta  ;"  but  from  Mr.  Csoma's  subsequent  examinationof  tiie  Tibetan 
sacred  books,  in  which  the  three  periods  of  their  compilation  are  ex- 
pressly stated;  "  first,  under  Sakta  himself  (520—^38  B.  C.) 
then  under  Ashoka,  king  of  Patalipmtra,  1 10  years  after  the  decease  of 
Sakta,  and  lastly  by  Kaniska,  upwards  of  400  years  after  Sakta"— 
little  doubt  can  remain  that  the  epoch  as  it  stands  iu  the  Ry'a  Tkrw- 
gimi  is  correct. 

There  are  other  circumstances  connected  with  the  Bactrian  coins,  which 
tend  to  confirm  the  supposition  of  a  Buddhist  succession  to  the  Gredc 
princes.  In  the  first  place,  the  reverse  ceases  to  bear  the  formerly  na- 
tional emblem  of  the  Bactrian  horseman  with  the  Macedonian'  spear, 
and  in  ilsplace  a  sage  appears  holding  a  flower,  and  invariably  having  a 
glory  round  his  head,  proving  him  to  be  a  sacred  personagef ;  secondly, 
although  upon  the  first  coins  of  the  dynasty  we  find  the  inscription  m 
Greek  characters — (a  custom  which  prevailed  under  the  Arsadds 
also,  and  continued  under  the  first  Sassanian  princes ;)  still  upon  coins 
of  the  same  device,  but  probably  of  later  fabric,  we  find  the  same  kind 
of  character  which  appears  upon  the  Delhi  and  Allahabad  pillars : — ^the 
same  which  is  found  at  Ellora  and  in  many  ancient  caves  and  temples 

•  Orient.  Mag.  iv.  108. 

t  (See  CoL  Tod'i  Coiiii  il,14 ;  Mr.  WiLsoiift  Pbtes,  fig.  1»  2,  6,  7;  sad 
UiiB  Joonua,  Plate  U.  figi.  17, 18.) 
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ei  oeatnl  lDdia»  and  ia  held  in  abhorrence  hy  theBndi]*ana;as  belongs 
ing  to  the  Buddhist  religion*. 

I  need  not  repeat  Mr.  Wilson's  opinion,  drawn  from  other  grounds, 
.that  the  tcpe  of  Mamkydla,  in  the  neighbourhood  of  which  these  coins 
ave  found,  is  a  Buddhist  monument,  but  it  receives  much  confirmation 
^rom  the  discovery  of  this  coin  of  the  Sakyan  hero  Kasiishka. 

Having  thus  fur  endeavoured  to  reconcile  the  coin  before  us,  and 
tidiers  of  the  same  class  to  the  Sak^fon  dynasty,  to  which  the  term 
Jbdo-Scythic  very  aptly  applies,  we  may  reasonably  follow  up  the  same 
train  by  ascribing  the  next  series,  which  exhibit,  on  the  reverse,  a 
Brahmani  bull,  accompanied  by  a  priest  in  the  common  Indian  dhott^ 
aM  the  coins  of  the  Brahmanical  dynasty  which  in  its  turn  overcame 
.the  Buddhist  line.  Colonel  Tod  includes  these  coins  in  the  same  class 
as  the  last,  and  adduces  his' reasons  for  referring  them  to  Mithridates* 
or  his  successors,  of  the  Arsacidan  dynasty,  whose  dominions  extoided 
from  the  Indus  to  the  Ganges,  and  to  whom  Bactria  was  latterly  tribu* 
tary.  Greek  legends  "  of  the  King  of  kings,"  &c.  are  visible  on  some, 
and  what  he  supposes  to  be  Pehlevi  characters  on  the  reverse :  but  I 
incline  to  think  these  characters  of  the  Delhi  type,  and  the  Bactrian 
Monogram  should  decide  their  locality.  Mr.  Wilson  and  Schlbobl, 
both  call  them  Indo-Scythic,  and  the  latter,  with  Gol.  Ton,  names  the 
figure  "  Siva  with  his  bull  Nandii.*'  Mr.  Schlbobl  thinks  it  curious 
that  such  marks  of  the  Hindd  fedth  should  appear  on  these  Tartar  coins, 
'  but  considering  the  Indian  origin  of  the  Sacse,  does  not  this  rather 
prove  the  same  of  their  successors,  instead  of  their  Tartar  descent  ?  It 
is  more  curious  that  the  fire-altar  should  continue  on  all  of  the  series, 
but  the  &ct  of  its  being  a  fire-altar  at  all  is  still  matter  of  great  un- 
certainty. 

*  See  tnofllatioii  of  porUont  of  the  Salsette  and  Ellore  inscriptioiis  by  Major 
WuuroBD,  As.  Rei.  v.  140,  which  shews  them  all  to  refer  by  name  to  Sakta.  Mr. 
A.  Stiklino,  As.  Res.  zv.  314,  says  of  some  similar  inscriptions  on  the  Udofa  Qiri 
hill  in  Orissa.  "  The  Brahmans  refer  the  inscription  with  horror  and  disgust  to  the 
time  when  the  Buddhist  doctrines  prevailed.  I  cannot  however  divest  myself  of  the 
noticm  that  the  character  has  some  connection  with  the  ancient  Prakrit,  and  I  think 
•n  ezplaaatioa  is  to  be  looked  lor  only  from  tome  of  the  learned  of  the  Jain  sect." 
What  has  become  of  the  k^  to  thia  and  other  ancient  Sanskrit  alphabets,  which 
WuFOKo  says  he  fortunately  discovered  in  the  possession  of  an  ancient  sage  at 
Benares? 

-f>  *'  Ce  qui  me  parait  la  ciroonstance  la  plus  remarquable  dans  ces  medailles,  oe 
soot  ces  prenves  dn  culte  brahmanique  adopts  par  les  rois  Tartares.  lis  regnaient 
done  oertainemeat  sur  des  pi«viBces  oilos  cnlte  ^tait  eubli."— /stirMi/  Aiiaii^ut, 
JVbv.  1828. 
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^.  16.  Copper  eoms  of  this  de^e  iite  tnet  witii  throughout  Upper 
Hindustan : — ^they  constitute  the  third  series  of  Colonel  Tod's 
plate,  and  some  in  his  possession  liave  decided  Greek  charac- 
ters upon  ^m.    On  tiie  otvertt  is  the  same  warrior  witii 
spear  and  altar.     On,  the  reverse  is  what  he  supposes  to  be  a 
^priest  about  to  sacrifice  the  bull ;  but  in  die  coin  before  us 
Ike  dhoti  b  so  precisely  the  costume  of  the  Brahmans,  that  it 
inclines  rather  to  look  upon  the  animal  (especially  as  he  has 
tjne  hump)  as  the  sacred  bull  of  this  country,  denoting  tiie 
prevalence  or  predominance  of  the  Brahmanical  fi&ith  in  the 
Indian  dependencies  of  Mbnander  or  EucRxtiDBs*  dominion. 
f^,  IS.  This  tyi^  of  coin  is  if  any  thing  mote  common  than  the  last : 
and  the  inscriptions  are  no  longer  Greek ;  but  eitber  of  the 
unknown  character  of  the  Delhi  column  or  genuine  Hindi. 
•The  figfure  astride  upon  the  depfaant  is  always  much  out  of 
proportion,  and  the  Raja  with  the  altar  more  rudely  executed. 
Hie  elephant  is,  like  the  horse,  preserved  in  subsequent  coins 
of  tiie  Hindds;  thus 
JRff*  17  represents  one  of  these  procured  by  Lieut.  Burnbs  in  his 
tour.  The  same  device  is  still  common  in  Southern  India.  The 
form  of  the  Nagri  characters  on  tiiis  and  fig.  14  agrees  mih 
those  on  copper  grants  oi  land  7  or  600  years  cdd. 
I  do  not  mention  Lieut.  Burnbs'  Mubunmedan  coins,  as  it-is  better 
to  keep  them  distinct  from  the  present  engraved  Series,  to  whidi  I 
ttay  have  soon  ta  add  a  valuable  supplement,  containing  a  selection 
from  Dr.  Swinbt's  and  General  VsioTtrBA's  (Hscoveries.   My  task  in- 
creases  npon  me  dafly,  but  I  shall  be  amply  rewarded  if  my  hamUe 
notice  of  the  discoveries  of  others  shall,  by  connecting  them  with  an- 
cient history,  eventually  turn  these  most  interesting  reUques  to  the 
true  end  of  numismatic  study. 

YL-^Awtronamical  Obeervations  at  Bareily.  ByK,  S.  Boulderson,JSif. 

The  4th  No.  of  the  Journal  of  Science  for  Oct.  Ii8d2  contains  lobKf? 
vations  of  the  transit  of  Mercury  in  May  last  made  at  HulU  Lat.  69* 
45'  57"  N.  Long,  r  21"  W.  As  the  longitude  of  the  place  of 
observation  at  Hull  is  probably  very  correct,  this  gives  the  means  cf 
gainixig  to  some  degree  of  certainty  the  lon^tude  of  the  few  places  in 
India  where  the  transit  was  observed.  There  is  ^  considerable  nnoer? 
tainty  in  the  place  of  Mercui^  at  the  transit.  At  least  the  times  of 
conjunction  in  AR.  gained  from  the  elements  given  in  the  Naut  Aim. 
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and  those  in  the  Berliii  Ephemeria  differ  coBfiiderably*  With  a  view 
only  to  finding  difference  of  longitude  betwe^  places  where  the  transit 
-was  observed — this  is  of  no  great  consequ^iee.  The  difference  of  de- 
clination of  the  Son  and  Mercury  at  0'  in  AR  appears  to  be  about  9*2" 
,174,  and  this  has  been  assumed*  as  also  the  fdlowing  quantities  : 
Mercury's  £q.  Hor.  Parallax,  15".362  Sun'b     (X      %".i 

Semidiameter,    5.75        ,,         15    52.35 
Mfei-cury's  Hor.  Mot.  in  AR.     118.7in  decJn.         I'      8".4 

Sun's  ditto, +     224.5    Sun's      +      0      42.7 

The  Semr.  of  Mercury  obtained  from  the  elements  in  the  N.  A.  is  5".8 
In  the  Berlin  Ephlemeris  it  is  given  5".37.  The  quantity  5".75  has 
been  taken  as  the  result  of  the  measurement  of  the  planet's  diameter 
at  Geneva,  contaiiied  in  the  3rd  No.  of  tl^e  above  Journal. 

May.   h.    m.     s. 
The  internal  ingress  of  $  observed  at  Hull,  mean  time,  4th,  21     2    21 

Add  time  from  conjunction  in  AR 2  21     9*44 

Mean  time  of  d  in  AR  at  Dull 4th,  23  23  30.44 

Hie  internal  ingress  observed  at  Barelly 5th,    2  20  58 

Add  time  from  conjunction  in  AR 2  21  34.22 

■J 

Mekn  \xaA  of  d  in  AR  at  BareUy 5th,    4  42  32.22 

The  intemal  ingress  observed  at  Chupra ;  5th,     2  42  18 

Add  time  from  6  in  AR 2  21  39.286 

I        -  ■  *     \       -. 

Mean  time  of  d  in  AR  at  Chupra 5tli,  5    3  57.286 

The  external  ingress  observed  in  Calcutta 5th,  2  53  24.2 

Add  time  from  6  in  AR 2  24  58.38 

Mean  time  of  d  at  Calcutta 5  18  22.58 

Deducting  1  m.  21  sec.  the  longitude  of  Hull  from  the  respective 
differences,  the  following  longitudes  from  Greenwich  i^ult : 

h.  m.  ». 
BareUy..   5  17  40.78 
Chupra...  5  39     5.85 

Calcutta.  5  53  31.14  (Surveyor  General's  Office). 
The  observations  at  the  ingress  at  Geneva  are  stated  to  have  been 
rather  uncertain.  The  internal  ingress  gives  a  wide  discrepancy,  the 
external  ingress  gives  for  the  mean  time  of  d  in  AR  May  4th,  23  .'^ 
49  ■*  22  •  -62 — a  difference  of  longitude  from  Hull  25  "  5^-  25  "» 
52  *  '18,  or  from  Greenwich  24  "^  31  *  18.  The  longitude  of  the  ob- 
servatory  at  Geneva  (Gautier's)  is  given  24  "»  35  ■ 
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Tlie  longitude  of  Barelly  from  the  mean  of  8  occnhations  of  stars 
in  Oct.  and  Nov.  last  is  5  *»•  17  ■*•  40  ■•  56  E.  of  Greenwich. 

By  the  mean  of  the2  largest  starso  Sagitariiand  7  Ci^com  it  is  5^ 
17*  39  ••68. 

The  following  emersions  of  Jupiter's  first  Satellite  were  observed 
at  BareUy  in  1832. 


Metn  time. 


b.  m. 


October  19th,  7 
26th,  9 

Nov...  4th,  6 
lldi,  8 


t. 

52    7 
47  48.9 
12  48 
8  15.7 


Dec. . .    4th.  8  24  54 


Diffsfcooe  froni 

Oreemtiek, 
b.  m.    s. 
5  17  39 

17  40.9 

18  0 
17  24.7 
17  14 


5 
5 
5 

5 


<S 


h.  m.  s. 
5  17  35.7 


DiffiereBoe 
jrfUM  Mortify  m 
h.  m.  S. 


The  mean  oftheobservationsin  Calcuttah.  m. 
^  (exdnding  the  last)  on  the  19th  Oct. 

(B  1832,  gives  the  emersion 8  28 

The  mean  of  the  three  first  on  the  26th 
Oct.  gives  the  mean  time  of  emer*  * 

sion  of  1st  Satellite 10  23  27 

The  observation     on  the  4th   Nov.  6  48  38 
The  mean  of  the  four  observations  on 
the  11th  Nov.  gives  the  emersion 

of  1st  Satellite 8  44    5.5 

The  difference  of  longitude  deduced  from  Mercury's 

transit  is , 

The  mean  times  of  the  observations  of  occultations  of  stars  made  at 
Barelly  are. 


3.5     0  35  56.5 


0  35  38.1 
0  35  50 


0  35  49.8 


0  35  50.36 


October  2nd,  No.  2276  Im. 

7th,  No.  2814  Im. 

28tii,No.  2097  Im. 

29th,  0  sag.  Im. 

Nov.         Ist,  y  Capric.  Im. 

Nov.        3rd,  No.  2773  Im. 

„  No.  2778  Im. 


h.  m,    s. 
10  21  23.9 
9     1   15 
6  18  44.5 
5  29  47 
8  28  44.7 
8  37  16 
10    8  37.3 


Emer.  10  40  12.4 
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Vn. — Notice  of  a  Native  Sulphate  of  Alumina  from  the  Aluminous  Rocks 

of  Nipal,  By  J.  Stevenson,  Esq^.  Superintendent  H.  C.  Saltpetre  FaC' 

tories  in  Bchar. 

*  This  mineral  was  pnrchased  by  myself  from  a  Nipal  merchant.     It  is 

called  by  the  natives  of  Tirhut,  Sulajit  (rock   sweat),   and  is  used 

by  the  native  doctors  of  this  country  to  cure  green  wounds,  or  bruises. 

It  18  sold  at  the  rate  of  two  rupees  weight  for  a  rupee. 

Dbscription. 
In  small  light  lumps,  colour  brownish  white — externally  anhydrous 
•^internally  semi-crystalline — ^fracture  slightly  fibrous,  with  a  lustre 
resembling  asbestus — porous— containing  small  cavities,  lined  with 
scarcely  perceptible  needle-like  crystals — adheres  a  little  to  the  tongue. 
Taste  acidulous  saline — soluble  in  twice  its  weight  of  distilled  water. 
Specific  gravity  not  ascertained,  but  probably  not  quite  double  the 
weight  of  distilled  water.  Friable. 

Examination  by  Tests. 

Turmeric  paper,    No  change. 

Lfitmns  do ^  . .     Changed  the  blue  to  pink. 

Muriate  of  Barytes, Copious  precipitate  of  Sulphate  of  Barytes. 

Nitrate  of  Silver, No  change. 

Oxalate  of  Ammonia,   ..........     Do.  do. 

PruBsiate  of  Potass, Precipitate  of  Prussian-blue,  but  not  copious. 

Solution  of  Sub-carbonate  of  Potass,    Copious  Precipitate  of  Alumina. 

A  careful  analysis  of  this  mineral  produced  the  following  result : 

Sulphate  of  Alumina, 95.0 

Peroxide  of  Iron, 3.0 

Insoluble  matter  (silez), 1.0 

Loss, 1.0 


100.0 


XlU.-^Notice  of  a  Native  Sulphate  of  Iron  from  the  Hills  of  Behar, 
and  used  by  Native  Dyers  of  Paina.  By  Ditto. 
Dbsciuftion. 
In  lumps— colour,  externally,  light  yellow— internally,  light  grey,~ 
with  a  tinge  of  blue  fracture,  earthy  and  rough    granular — ^porous, 
ftlightly  glistening,  anhydrous— easily  frangible,  soft — not  ponderous 
— ftdheres  slightly  to  the  tongue— -taste  a  little  add,  leaving  a  sensa- 
tion of  sweetness.    Very  friable— specific  gravity  not  ascertained,  but 
probably  about  1,800. 

TT 
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Examikation  by  Tests. 
Litmos  Paper. J  Ch^Ae  blue  to  yellowiah  red,  afterward. 

Turmeric  do No  change. 

Muriate  of  Barytes, •  Copious  precipitate  of  Sulphate  of  Barytet^ 

Nitrate  of  Silver, No  change. 

Oxalic  Acid, •  A  slight  cloudiness. 

Prussiate  of  Potass, Copious  precipitate  of  Prussian-blue. 

-  .     . ,  .  /Copious  precipitate  of  Magnesia,  tinged  wiA 

Liquid  Ammonia, -^     ^^^  of  Iron. 

A  careful  analysis  of  this  mineral  produced  the  following  result : 

Sulphate  of  Iron. 39.0 

Peroxide  of  Iron,     36.0 

Magnesia, 23.0 

Loss,  .y 2,0 

100.0 


NoTS. — The  above  tvo  mineral  substances  are  the  natural  productions  of  Behar 
and  Nip41.  They  might  be  used  largely  in  the  arts,  especially  in  the  manu£ictara 
of  Prussian-blue,  Calico  printing,  and  Dyeing ;  I  am  not  aware  that  they  hire 
been  notioed  by  European  Chemists.  If  they  have,  the  notice  has  escaped  my  read- 
ing. I  am  informed  that  they  may  be  had  in  large  quantities,  the  Sulphate  of  Iroa 
in  particular.  The  specimen  which  I  operated  upon  was  purchased  from  P«taa 
B.azar,  where  depots  of  this  mineral  are  established. 

IX. — Notice  of  Analysis  of  the  Ashes  of  four  Indian  Plants.  By  Ditto. 
The  plants  were  subjected  to  calcination,  similar  to  the  method  used 
to  make  kelp  in  Scotland,  and  the  quantity  of  alkali  ascertained  hf 
Brande's  process.  100  parts  contained  as  follows : 


Names  of 

Alkali 

Plants. 

per  cent. 

Spent          1 

Indigo 

7.0 

Idant,           J 
Poppy  or 

Opium          > 

7.0 

Tobacco 

3.0 

plant, 

Gada  Pur- 
nah  plant*.  5 

10.0 

Muriate  of 

Potass 

per  cent. 

Sulphate  of 

Potasa 

percent 

Insoluble 

matter 

percent. 

Remarks,  &c 

3.0 

15.0 

75.0 

fin   the    neigh- 
<      bourhood  of 
I     Singhea. 

22.0 

20.0 

51.0 

From  Tirbdt. 

9.8 

11.0 

76.0 

Ditto. 

7.0 

11.0 

72.0 

J  Abundant  in 
I     Tirhfit 

•  The  latter  plant,  called  by  the  Natives  of  Tirhdt  Gada  Puma,  is  much  nied 
by  the  DhobU  or  native  washermen.  They  collect  and  subject  it  to  the  opeia- 
tion  of  burning,  using  the  ashes  instead  of  soap.  I  am  not  acquainted  with  the 
botanical  name  of  this  plant,  having  never  seen  it  in  flower.  It  is  almost  onpe- 
ceiaary  to  add,  that  the  alkali  from  the  above  plants  is  sub-carbonate  of  potaas« 
Singhea,  in  TirhUt,  2nd  May,  1833. 
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X. — Proceedings  of  the  Asiatic  Society. 

Wednetday  Evening,  26th  Jwm,  1833. 
The  Hon'ble  Sir  Edward  Rtan^  President,  in  the  Chair. 
The  proceedings  of  the  last  meeting  were  read. 

Mr.  C.  £.  Tbbveltan  and  Mr.  £.  J.  Ravbnshaw,  proposed  at  the  last 
meeting,  were  elected  Members  of  the  Society. 

'  The  Secretary  submitted  the  following  Report  of  the  Committee  appoint, 
ed  on  the  27th  March,  for  determining  the  best  mode  of  continuing  tiie 
publication  of  the  Asiatic  Researches. 

Report  qf  m  Special  Committee  appointed  on  the  27th  March,  1833,  to  consider  the 
beet  mode  of  publishing  the  future  vohmea  qf  the  Asiatic  Researches. 

The  statement  which  Baboo  Ram  Comul  Sen,  the  native  Secretary,  submitted 
to  the  Society,  at  the  Meeting  of  the  27th  March,  1833,  and  which  led  to  our  ap- 
pointment as  a  Special  Committee,  was  calculated  to  discourage  the  printing  of  the 
Society's  Researches  altogether,  by  shewing  that  they  had  been  unsuccessful  in  a 
pecnniaiy  point  of  new,  and  had  absorbed  in  the  course  of  many  years  a  large  por- 
tion of  the  Society's  funds.  To  this  argument  we  cannot  on  the  fullest  considera- 
tion give  our  assent.  The  reputation  of  the  Society,  its  character,  nay  indeed  its 
very  existence  depends  upon  the  publication  of  its  Researches,  and  this  is  the  chief 
object  of  the  contributions  of  its  members.  Neither  can  we  coincide  with  the 
Baboo  In  recommending,  that  the  Transactions,  if  printed  at  all,  should  be  printed 
IB  England.  The  expence  will  now  be  nearly  the  same  in  both  countries ;  but  the 
convenience  of  reference  to  authors,  and  of  supplying  matter  for  the  current  volume ; 
and  of  arranging  the  papers  while  in  the  press,  are  fiiUy  sufficient  motives  forgiving 
a  preference  to  printing  in  India  :  and  the  pride  of  a  national  and  independent  ex- 
istence should  still  ftirther  determine  us  to  this  course ;  the  moment  we  transfer 
the  printrog  of  our  Researches  to  Euffland,  we  commit  an  act  of  felo  de  se,  and 
meige  at  once  into  the  subordinate  character  of  a  branch  of  the  London  Asiatic 
Society,  as  has  been  the  fate  of  the  Literary  Societies  of  the  two  sister  presi- 
dencies. 

With  regard  to  our  present  means  of  maintaining  the  publication  of  our  Re- 
searches, we  mhj  state,  that  the  present  income  of  the  Society  is  Sa.  Rs.  400  per 
mensem  :  out  of  which  at  least  100  rupees  may  be  set  apart  to  cover  printing  ex- 
pences,  and  this  in  the  three  years  usually  devoted  te  each  volume  will  be  ample 
lor  plates  as  well  as  letter- press.  But  as  every  measure  of  economy  is  called  for. 
under  existing  circumstances,  we  strongly  recommend  that  the  octavo  form  be 
substituted  for  the  quarto  volume. 

It  will  be  remembered,  that  an  octavo  edition  of  the  first  twelve  volumes  has  al- 
ready been  published  in  England,  and  this  has  probably  found  a  more  extensive 
circulation  among  the  public  than  the  badly  printed  volumes  of  the  Calcutta  edi- 
tion. The  new  series  therefore  wUl  &U  in  very  weU  with  the  Enfflish  edition,  and 
be  the  cause  of  an  increased  sale.  It  is  possible  that  seme  Engliah  Bookseller  may 
ondertake  to  reprint  the  intermediate  volumes,  13  to  18,  in  octavo,  to  complete  the 
series. 

We  concur  in  opinion,  that  the  Medical  Society  should  be  called  upon  to  contri- 
bute to  our  funds,  for  the  use  of  that  portion  of  our  apartments  permanently  occu- 
pied by  their  Library,  &c.  and  we  recommend  that  an  application  be  addressed  to 
them  to  that  effect. 

It  has  been  suggested  by  one  of  our  Members  that  we  should  make  the  Museum 
a  source  of  income,  by  charging  for  the  admission  of  strangers  to  inspect  it :  but 
the  majority  of  us  deprecate  Uie  principle  of  such  a  charge,  as  tending  to  close  the 
doors  of  knowledge  to  many  vrho  nwy  be  least  able,  though  most  wuUng,  to  seek 
it  in  our  Library  and  Museum. 

'  We  are  inclined  however  to  approve  of  the  suggestion  of  another  Member,  that 
a  composition  for  the  quarterly  subscriptions  should  be  allowed.  The  amount  of 
composition  at  the  Royal  Society  is  fixed  at  50  guineas,  or  ten  years'  subscription. 
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With  reference  to  tbe  more  limited  scale  of  tbe  Atlatic  Society,  and  tbe  higher 
ratio  of  its  subscriptions,  we  think  that  Rupees  500  or  32  goldmohurs,  which 
would  be  seven  years'  subscription,  including  the  admission  fee,  might  be  adopted 
as  the  amount  of  composition  for  new  Members ;  with  a  proportionate  scale  of 
rates  for  those  who  are  already  Members,  should  they  desire  to  compound  for  their 
future  subscriptions. 
June  19,  1833.  (Signed)     John  Tttlir, 

R.  Benson, 

J.    R.   COLYIN. 

Resolved,  1.  That  the  Comndttee's  recommendation  with  regattL  to  tlie 
octavo  Edition  be  adopted. 

S:  That  the  Secretary  communicate  wi^  the  Medical  Society  respediag 
the  proposed  contribution  to  our  funds. 

3.  That  the  Society  approve  generally  of  the  suggestion  for  the  optional 
composition  of  the  quarterly  subscriptions^  and  that  Dr.  J.  Tytler,  Baboo 
Ram  CoMUii  Sen^  and  the  Secretary  be  requested  to  draw  up  a  table  of  the 
scale  of  payments^  founded  on  the  value  of  life  and  period  of  residence  in 
India^  as  shewn  by  the  Societies'  subscription  list. 

The  substanoe  of  a  report  from  the  Committee^  on  tiie  boring  experiment, 
was  also  communicated ;  but^  as  it  had  not  received  the  signatures  of  all  the 
Members,  the  discussion  of  the  subject  was  adjourned  till  the  next  meet- 
ing. 

lAbrarff, 

The  following  books  were  presented : 

Transactions  of  the  Society  of  Arts,  &c.  vol.  zlir.  pt.  1.  By  the  Society, 

Archsologia,  vol.  xxiv.  By  the  Antiquarian  Society  qf  London, 

Read  a  letter  from  the  Rev.  W.  Yates,  to  the  President,  presenting  hit 
metrical  translation,  in  manuscript,  of  the  Nalodaya,  or  History  of  King 
Nala,  a  Sanskrit  Poem;  with  a  copious  analysis,  and  remarks  <m  the 
various  kinds  of  Sanskrit  alliteration. 

Resolved,  that  the  work  be  made  over  to  the  Calcutta  Commktee  of  tlie 
Oriental  Transkting  Fund. 

mueeutn* 

Read  correspondence  with  W.  H.  Maonaohten,  Esq.  Chief  Secretary  to 
Government,  respecting  the  transfer  of  the  large  statue  of  Gautajia,  da. 
poeited  with  the  Society  in  1885,  to  the  Burmese  Envoys;  the  Government 
agree  to  defray  the  expence  incurred  by  the  Society  in  setting  the  statue 
upon  its  pedestaL 

A  spotted  Deer,  and  an  Elk,  with  a  piur  of  his  horns,  were  presented  by 
John  Bell^  Esq. 

A  further  specimen  of  fossil  bone,  and  a  mass  of  the  fossil  shell  eonglo. 
merate  ^  Jabalptir,  were  presented  by  Dr.  Spilsbitbt. 

jintiquitiee. 
Read  a  further  note  on  one  of  Lieut.  Burnes'  coins,  by  the  Secretary. 
Also  a  notice  on  the  origin  of  the  Sakya  sects,  by  M.  A.  Csoma  de  Kobos. 


Digiti 


ized  by  Google 


1883.] 


MisceUanema. 


825 


J 


V  o  » 

lip 
II  ^1 

a  8^  B 


^iis 


11 

^  c  »-  — 

•  o  .^•'^  " 

(S3  c8  a>  ^ 


§ 


g  p  s 


5- 

a 

.s 


0 

9 


8  . 

2=3 
|5 


1^ 


8^ 


•r«s  = 


.s     P  s 


B  §  o-f-g  E  3 


C  »,S>a  fi  a 

=  ^  ♦!  ffi  M 

^'■'5-c  2  be 

!  i  c  J  fz 


Ji  S  g*^  3  "  « 

rilffi 


-si  si's!  £^  s  . 


.5  P  «  K  > 


llllllliii 

> 


I 


I 


I 


I- 


Digiti 


ized  by  Google 


r386 


Mi9oeUa$ieaui. 


[Jimi, 


* 


1 

CO 


} 


^ 
^ 


I 


Z  et 

S'.s 


Is? 


JO  o  fet^tS    • 


*»  a>  O       ^  © 


•?g 


g  «  •»  5 


:  a'C  !>%»  n.^  t. 

ilJl^l  it 


Slim 

1  s  ii-e-ll 


Jlfl 


11 


at 


jlillUlllj 


I 

i 
I 

I" 


^1 


H 

ad 

If 


C8         p   C    <    ei^         • 

a      a>  5  e  *-  ^  ^ 


it' 


.9 


Is 


Sgls-g 


•3 


6 


-2     S-l 


ill 


*-  «    *    4>    fc«    M 


ll§..J 


I4l|-il 


I5i  ItJ^ 


•frS*^  rt  ^  ?  ^  s 


X 


S  =  »  ^^  „ 


^1' 

a  S  ffl  ** 


il 


O 


■*^  5  5  T 


111 

**  t  a 
if  a 


I 


Digiti 


ized  by  Google 


1833.] 


MiteeUoMKU. 


iift 


If 


^\ 


55 
ii 


gad 


I'll  l-5li|s| 

5  si     Ssl 


-■24 


-s 


1 


•Is  u 

«9» 


II  ijl|.ri2i  lis 


1=1  ir^ 


.    -ga 


-J 


■^1 


SJ-S 


illlli.f  ^llilj||l«  If 

|iii|ij;^«1toj,-|«|||j|   f  il 


k  a  V  S^ 


I 


I 


i 


Digiti 


ized  by  Google 


328 


Meteorological  Regitter. 


[Jimx,  1833. 


.1 


I 


CO 

x> 


I 


o 


i 


a 

-a 

06 


L 


ja 
O 


•a* 

X 


!» 


i 


•a 


k. 


3 
I 

a 


^ 


§3 


*SaiaaAa 


•aooM 


•Sapuon 


*9iiia9A3 


•OOON 


*8ii|aioif 


laqsai 


w  -.1 »  *V 


•wdonv 


-ai"' 

o  a  • 


11^ 

•3 


.5  3 

el. 


I  Sit, 


Ati 


s^ 


"c« «        c«co 


SS^ 


s  s  «s 


sssssssss^ssassss^ssssfi-^^ssara^i^ss 


ssassssssss.ssssssi3s^s$ssssssssa 


c?  4  CO  <«  <«  iS  4  d»  <4>  ^  « •«  e{  lo  « <«  «  A  <«  «Q  m  01 «  n  M  ^  CO  e^*o  « 


III 

If 

81 


Si! 


2ll 


Ut 


■II 


•m  -Tft  jv 


ooi^oo'#ts.©w©M»ioo'*or^c5<qt5Ch«e«^«ojo;'*'*«©rN.o         »  Z^ 


«  ^  *-.  IC  7^  -I  ?l  ^  —  3E 


I-      3C  --J  :S      O  -^  :  i  liO  i^'-^  =  ^ 


•wMttin-  ^^ir^ui^^=ir;is'»^^§$3i^5i&Ss-S"3"3's^^         s'  I 


I'vot  JV 


•H  'T  ft  ?» 

ainai}a|H 


•n  'd  01 IV 


S5S5lSIM^lS2llliM3AI52I^IIP.    I 


H-d  f 


M-TOl  IV 


M'ThlV 


•qi  JO  i«a 


tf&it§J.|t^gS§P.|§§^§l$|ll||§.||| 


I^APSPl^iPlSsAlf^S^SSHII^ 


.««*««,  t.««g-a2s«gr5»ag-aa388jfgia8 


SI"! 
i  -3 


Digit! 


zed  by  Google 


JOURNAL 


OF 


THE  ASIATIC    SOCIETY. 


No.  W.—Jufy,  1833. 


I.— THE  BIRTH  OF  UMX— A  LEGEND  OF  HIM/TLAYA, 

Br  Calidasa,  '^/' ' 

(being  the  first  Canto  of  his  great  poemtheCvuJiRK'BAUBmAVA). 

TlM  Saoicrit  text  transUted  into  oorreipoadiiig  EnglUh  mewure,  with  notes  and  iUiutrationi. 

ARGUMENT. 
Nature  and  site  of  UiuIlky a,  (1.)  His  pre-eminence  anu>ng  mountains, 
how  shown,  (2.)  Not  disparaged  bg  frost,  (3.)  Description  of  his  sublime 
appearance  and  various  wonders,  (4 — 16.)  His  designation  as  King 
of  Mountains  by  Brahma,  (17.)  His  marriage  with  the  nymph  MixA, 
(18.)  Birth  and  description  of  their  first-born  son,  the  mountain  Mai- 
MACA,  (19,  20.)  New  birth,  from  the  sam^yair,  of  SatI,  once  daughter 
ef  Daxa  and  wife  of  Siva,  (21,  22,  23.)  Appearance  and  growth  of  the 
beautiful  daughter  thus  bom  anew,  (24,  25.)  Her  designation  as  ParvatI 
and  as  Um a,  (26.)  Prized  above  all  things  by  her  father  Himalata, 
(27, 28.)  Her  childhood  and  education,  (29, 30.)  Her  more  mature  youth, 
-(31,  32.)  Description  of  her  person,  (33 — 50.)  Her  destiny  as  future 
wife,  the  second  time,  of&ivA,  made  known  to  her  father,  (51,  52,  53.) 
Siva,  after  long  mourning  for  SatJ,  comes  to  Hhndlaya  to  perform  aus- 
terities, (54, 55.)  His  troop  of  attendant  Gods  described,  (56,)  and  his  Bull, 
(57.)  Siva  then  commencing  his  austerities,'  (58,)  is  worshipped  by  Him/- 
gjkTA,  (59,)  and  at  his  command  by  his  daughter  ParvatI  ;  whose  influence 
PS  SrvA,  together  with  Siva's  influence  on  her,  are  described,  (60,  61.) 
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380  The  Birth  of  Umd^  [Juit. 

The  lines  marked  *  tbus  in  tbe  first  five  stanzas  are  those  which  esiKify  repre- 
sent in  stnicture  the  pdda$  or  quarters  of  stanzas  in  the  original— constating  of  an 
Iambus  or  Spondee,  a  Bacchius,  an  Anapest  and  Bacchius  ;  thus. 

This  hendecasyllable  mea»ure,  called  by  the  Hindus  T'W^  or  Jndra'9  thwuderboU^ 
(probably,  because  in  one  of  the  Brahroanas  of  the  S&ma  V^da,  Indra  is  said  to  hare 
aimed  his  thunder  at  the  demon  Vritra  by  means  of  Sanscrit  metres !)  extends 
through  the  whole  of  this  canto,  with  the  exception  of  the  last  stansa,  the  6l8t : 
and  is  next  to  the  Anustup  or  ordinary  loose  Iambic,  the  most  frequently 
used,  beside  being  one  of  the  most  harmonious,  measures  of  Sanscrit  poetry.  In  its 
application  to  the  less  measured  stnicture  of  English  syllables,  its  rhythnucal  effect 
is  perhaps  better  represented  by  the  following  musical  notation,  than  by  any  tenna 
of  prosody :  (the  semiquavers  denoting  the  rapid  or  short  syllables,  and  the  quirer 
and  all  beyond,  without  distinction,  denoting  the  long  :) 

f:J-|j:7^  ij/zumi  js 

'  AsCy  .  ut4a-rM  -  ySm  diii  d»>vMat  -  mi. 
m  notation  which  may  also  senre  to  shew  the  reason  why  the  rigwrmulif  exmei 
imitation  of  this,  as  of  other  measure*  belonging  to  classical  ancient  languages,  is 
not  accordant  with  the  genius  of  our  Boglish  metrical  composition.  The  Teutonic 
ear,  content  with  the  regularly  recurring  aco«n/  in  every  third  syllable,  and  insen- 
sibly attaching  the  idea  of  equality  of  time  to  this  recurrence,  as  in  the  musical  bars 
above  written,  does  not  acknowledge  any  law  that  should  thusjMy;pe/iia%  and 
invariably  distinguish  the  middle  bar,  by  a  dactylic  subdivision,  from  the  amphi- 
macer  of  the  bars  preceding  and  following  it :  but  allows,  and  even  requires,  for  va- 
riety's sake,  the  mutual  interchange  of  these  different  modes  of  subdivision,  in  tbe 
several  repeated  periods  of  the  same  rhythm.  Such  is  the  case  with  more  or  less  va- 
riation in  all  the  lines  not  marked  with  a  star  in  the  first  four  stanzas  :  and  the 
plentiful  intermixture  of  such  lines  is  therefore  more  a  matter  of  taste,  to  avoid  what 
would  be  in  English  an  intolerable  uniformity,  than  a  sacrifice  to  the  mere  ease  of 
▼ersification. 

It  is  far  different  with  the  ancient  languages  of  Greece  and  Rome ;  which  in  tbe 
regulation  of  metre  by  quaniity  exclusively  of  accent  exactly  resemble  the  Sanacrit. 
In  all  these,  the  conception  of  time  being  adjusted  rigorously  to  that  standard  of 
quantity,  which  counts  two  short  syllables  {or  MiUrdi  in  Sanscrit)  equivalent  to  one 
long,  the  substitution  in  any  lyric  measure  of  dactyl  for  arophimacer,  or  anapaest  for 
bacchius,  is  known  to  be  impossible.  Adopting  therefore  their  standard,  the  moat 
perfect  conception  may  be  attained  by  a  classical  scholar  of  our  present  Indian 
measure,  by  joining  an  Alcaic  commencement  to  a  Sapphic  termination.  TbM 
if  in  the  first  of  the  Alcaic  odes  of  Horace,  we  transpose  or  slightly  interpolate  the 
ends  of  its  two  first  lines,  the  middle  of  its  third,  and  the  beginning  of  its  fooith, 
thus — we  make  the  complete  Indra-wi^ra  stanza.  * 

Vides  nt  alt&  nitre  tandidum  9tet 

Soracte,  nee  ntittMont  omujam 

Silvs  labore  e^raiitmcf ,  geluque 

Ehj  flumina  ut  constiterint  acuto. 
Or  if  we  take  the  22nd  ode,  which  is  in  the  Sapphic  measure,  a  yet  aligfaler  alte- 
ration  will  suffice  to  give  each  line  the  Alcaic  commencement  nuccMary  to  midba  tbe 
fame  Indian  metre  )  thus. 
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1^33.]  A  Legend  of  Hmdlaya^hy  Cdliddsa.  8S 1 

1. 

*  In  regions  fiar  North,  dad  in  deiform  might. 
The  Moimtain  King  rises,  Him/lata  hight : 

*  Whose  giant  form,  stretching  along  in  one  sweep 

*  From  th'  Eastern  main  forth  to  the  Westernmost  deep. 
Might  seem,  as  it  join'd  them,  the  measuring  rod 

*  Laid  o'er  the  hroad  earth  by  its  architect  God. 

Ft/0  integer  qtU,  scelerisque  pums, 
Non  Ule  Mauri  jacalis  oeque  arcu, 
"NtcfeUe  Hnetu  graridA  sagittis. 
Mi  Fusee,  »eeuru9  eget  pbaretrlL 
Though  this  particular  species  of  double  dochmiac  measure  does  not  Hself  occur 
in  Horace  or  in  Pindar,  it  may  be  found  sometimes  in  the  choral  strains  of  the  Greek 
tngic  poets — ^but  in  insulated  lines  only.    Thus  in  the  Pers«  of  iGschylus,  the  5th 
strophe  and  antistrophe  of  the  last  choral  song  of  lamentation  contain  the  following 
rtgnkur  Btdra-w^fm  lines. 

Stroph.    TtV  o1he\  tXmXtw  /uyd\»s  rk  U^pirw  [▼.  999.] 
Antistr.    Tpaariyra  va^pcuerow  ip9is  HfuXow  [v.  1009.] 
(each  being  followed  by  two  lines  in  the  kindred  Indian  measure  called  ^finffM) 
The  following  commencement  of  a  similar  strain  in  the  Antigone  of  Sophocles, 
(nttered  by  the  unfortunate  heroine  herself,)  is  in  the  same  measure : 
Stroph.    Opar€  /I'at  709  wwrpias  iroX?rai  [r.  817.] 
Antistr.    '^Hicowra  5^  XvypordroM  IxMtu  [y,  834.] 
(in  which  we  may  also  observe,  no  less  than  hi  the  Alcaic,  another  peculiarity  of  our 
Indian  measure,  the  eommonn€9$  of  the  first  syllable). 

Se  is  the  commencement  of  a  similar  strain  in  yr.  431  and  439  of  the  Medea  of 
Eoripides,  (p.  39,  ed«  Porson)— and  the  concluding  line  of  another  in  tv.  763,771  of 
the  Snpplices  of  iEschylus,  (p.  35,36,  ed.  Scholfield) — and  others  wfadoh  it  were 
needless  to  transcribe. 
Si»  1.  the  metuuring  rod 

Lmd  o'er  the  broad  eerik  bf  its  arehiteet  Qod, 
The  words  **  b^  it*  arehiteet  QoS*  are  an  addition  to  the  expressions  of  the  ori- 
ginal, but  not  to  the  sense,  eren  according  to  Hindu  ideas :  the  earth's  "  measuring 
rod"  presapposing  a  builder,  ris.  the  creator  Brahma.  When  we  consider  the 
HimdOaya,  in  the  words  of  the  Baron  de  St.  Croix,  as  a  part  of  one  "  great  chain  of 
■loantaiBS  which  rising  on  the  sides  of  Lyda,  Pamphylia,  and  Cilicia,stretdi  across 
Asia  from  West  to  East,  and  after  receiring  the  different  names  of  Taurus,  Paropa- 
mlsiis,  Imaus,  and  Emodus,  terminate  at  the  sea  that  washes  China,"  and  thus  join, 
■a  our  poet  declares,  both  oceans,— the  comparison  of  the  rast  progressive  rangeto 
soeh  a  rod,  will  scarcely  be  thonght  an  unhappy  one.  But  bating  this,  which  is  pecu- 
liar to  our  Indian  author, — the  image  of  an  artificer,  and  even  of  an  instrument  of 
Bieasnrementy  is  not  thought  unworthy  to  represent  the  Supreme  Being,  and  hit 
^Molnte  control  of  the  most  stupendous  objects  of  the  risible  creation,  in  the  pure 
theology  of  our  inspired  Scriptures.  See  Isaiah  xi.  12,  15,  &c.  but  I  would  partl- 
cukffiy  rsfor  to  tworenuvfcabk  instances  in  the  book  of  Job  (xxrin.  25,  and  xxxriii. 
3, 4)  X  in  the  former  of  which  the  Hebr»o-Arabie  word  mo  (SX<t)  applied  to  tiM 
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932  The  Birth  of  XJmA-^  [Jrar. 

2. 
Him  once  the  gay  hills,  eo  they  tell,  all  agreed 
*  To  make  the  prime  Calf  of  their  glorious  high  breed  ; 
And  Mbru  himsdf,  skill'd  in  milking  of  yore. 
Stood  milker  for  all  of  the  genial  Earth's  store : 


measarement  of  the  great  waters,  exactly  answers  in  meaning  to  our  Sanscrit  '^x^ 
— as  its  derivative  noo  (JJol^)  in  the  latter,  which  I  now  quote,  might  both  from . 
its  form  and  its  parallelism  with  the  cord  in  the  4  th  line,  be  almost  conceived  to  be 
synonymous  with  our  «fi«i^^!  (the  word  not  occurring  elsewhere  in  Scripture.) 
pM — "ncn  rm  htm  Where  wast  thou,  when  I  laid  the  foundations  of  the  earth  ? 

rm  rssrv  dm  in  Tell,  if  thou  art  acquainted  with  knowledge. 
ym  ^3  rr^oo  OO — ^  Who  disposed  the  dimensions  (or  dimensors  ?)  of  it  if  thou 
knowest  ? 
yp  TXhs  Tva^ — na  >«   Or  who  stretched  over  it  the  measuring  line  ? 

8t,  2.  Him  <mee  the  gay  kUk,  Sfe. — ^The  truly  Indian  legend  of  this  verse  is  oo«- 
tained  with  somewhat  more  particularity  in  the  6th  chapter  of  the  Hari-Vanaa,  tbe- 
last  book  of  Vyisa's  sacred  epic,  the  Mahibhirata. 

And  also  in  the  18th  chapter  of  the  4th  book  or  Skandha  of  a  more  recent  my* 
thological  authority,  the  Bhagavat  Pur&na. 

But  the  legend  which  has  given  to  both  these  chapters  of  the  Hari-Vansa  and  the 
Bhagavat  respectively  the  title  of  Prithvi'ddha,  or  **  the  milking  of  the  earth,"  is 
not  confined  to  the  subject  of  these  lines,  i.e.  to  the  Mountains  and  their  chosen  Calf 
Him^aya.  The  injunction  of  Pftnau  to  his  obedient  wife  (or  as  some  authorities 
have  it,  his  daughter)  Prithvi,  i.  e.  the  Earth,  extends  to  the  suckling  of  all  orders 
of  the  creation,  from  the  ultra  deified  saints  or  Rishis  down  to  the  trees  of  the 
forttt :  each  of  which,  according  to  the  high  authority  first  quoted,  were  deairovs 
of  the  favour,  and  had  its  own  Calf,  its  milker,  and  its  appropriate  milk  or  noCri- 
Btent,  drawn  by  him  firom  the  udder  of  Mother  Earth  in  an  apprcqniate  paiL 
The  £id>le  is  suflldently  curious  and  illustrative  of  Indian  mythology  in  general,  to> 
be  stated  at  greater  length. 

The  Rishis  chose  for  thehr  prime  calf.  Soma,  regent  of  the  moon  :  and  the 
sage  Vrihadpati,  son  of  Angiras,  acting  as  milker  for  the  rest,  drew  the  pure 
milk  of  auitere  and  tpirihial  science  firom  the  earth's  breast  into  a  paQ  composed 
of  the  metrical  Vedas. — The  celestial  Gods  chose  Indra  for  their  calf :  and  their 
Bulker  Surya,  or  the  Sui^,  milked  the  earth  of  atrenptk  in  a  pail  of  gold. — ^The 
Pitris  or  Dii  Manse  having  chosen  Yama  (the  Indian  Pluto),  fi>r  their  calf, 
their  milker.  Fatal  Time,  drew  from  the  earth's  bowels  the  eaered  Jbod  pfired 
to  deeeoeed  anceetore,  inte  a  pail  of  silver.— The  Nigas  or  serpentine  deities  of  the 
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Who,  heeding  their  wish,  at  great  Prithu'b  behest 

*  Gave  freely,  cow-like,  of  her  swelling  dark  breast : 

*  And  sparkling  bright  gems,  with  all  healing  herbs'  power, 
Gush'd  out  for  this  dear  monntain-babe  to  devonr. 


realms  bdov,  having  chosen  Taxaka  as  their  calf,  and  Dhritariistra  as  their  milker, 
milked  the  earth  of  its  poison*  in  a  gourd  pail. — The  Asuras  or  malignant  deities, 
choosing  Vir6chana,  son  of  Prahlada,  as  their  calf,  and  Madha  for  their  milker, 
milked  the  earth  of  illtuion  in  a  pail  of  iron. — The  Yaxa  demons,  choosing 
Cur^ra  (the  Indian  Plutus  or  Mammon)  for  their  calf,  (the  milker  not  named,) 
milked  the  earth  of  dis$imulaiion  in  an  earthen  pail. — The  several  descrip- 
tions of  fiends  and  vampires,  the  Raxasas,  Pis^has,  Bhiitas,  &c.  all  choosing 
Sumali  for  their  calf,  and  Rajatanabha,  (the  silver-naveled  goblin,)  for  their 
milker,  drew  blood  from  the  teats  of  the  earth,  into  a  dead  man's  scull  used 
for  a  pail. — ^The  Gandharvas  and  Apsaras,  the  songsters  and  dancers  of  Para- 
dise, choosing  Chitraratha  for  their  calf,  and  Vasanichi  for  their  milker, 
drew  perjwnes  from  the  earth's  bosom  into  a  lotus  pail. — ^The  mountains 
having  chosen,  as  we  have  seen,  Him&laya  as  their  calf,  and  M^ru  for  theifr 
milker,  milked  the  earth  of  jeweU  and  rich  herbt  in  a  pail  of  stone.—Lastly,  the 
trees,  having  chosen  the  Plaxa  or  holy  fig-tree  for  their  calf,  and  the  SAl  tree 
for  their  milker,  drew  buds  from  the  earth's  bosom  in  a  leafy  pail. — So  hi  the 
Mah^bh&rata :  with  which  the  Bhagavat  disagrees  in  several  minor  particulars  i 
both  of  these  grave  authorities,  however,  agreeing  with  each  other,  as  I  am  happy 
to  observe,  in  fully  confirming  the  statement  of  our  poet  in  this  verse  respecting 
bis  mountain  King. 

The  Scholiast  Nilakantha  on  the  Mah&bhiuvta  makes  the  principal  hetb 
of  which  the  Earth  was  milked  for  Himalaya,  to  be  the  ^iffi^ffl  or 
ktmmotu plant,  whether  fabulously  so  called  or  otherwise,  of  which  we  shall  have 
occasion  to  speak  more  particularly  on  the  10th  stanza.  But  the  commentators  on 
Cdlid^bsa,  both  Mallin&tha  and  Bharata-mallica  ;  assign  that  place  to  the  fabled 
Sm^vani  whose  juice  can  revive  the  dead  :  the  latter  adding  also  the  herb  Vi^ 
Mfya-tarmlf  to  which  the  same  revivifying  property  is  ascribed  in  theLanka-kandu 
or  6th  book  of  the  R<(m&yana  of  Valmiki.  The  idea  of  medicinal  herbs  is  there- 
fore made  the  most  prominent  in  my  translation :  though  it  should  be  added  that 
both  the  above-mentioned  Scholiasts  apply  the  epithet  HiijiPn  here,  viz. 
"  sparkling*  or  "  luminous,"  to  the  "  herbs,"  as  well  as  to  the  "  ffenw,** 

The  all-sustaining  virtues  of  Mother  Earth  could  not  possibly  be  conveyed  to  a 
Hindu  under  a  more  dignified  image  than  that  of  a  cow  and  her  dependent  calves. 
We  see  the  same  image  curiously  applied  to  the  highest  mysteries  of  the  Vedantic 
phikMophy,  in  the  following  distich  of  the  Panehadati  or  Quindecad  of  Vidy4r&nya 

ii^Wivi:  ▼nriliW?^  ^ffVt^Kilpn  I 

L  e.  **  Of  the  cow  of  desire,  called  M/ya  (the  Great  Illusive  Mother  of  Nature,  of 
whom  Sati  and  Parvati  are  but  incamaUoBs),  there  are  two  calves, — the  separate 
Soui.,  and  God.  Both  drink  abundantly  as  they  list :  (the  former  drinks)  duaUtf 
(or  diversity),  which  is  its  essence  \  (the  latter,)  timpk  tmity,** 

Compare  the  cow  Nandini  in  the  Baghu  Vaua  of  our  author,  U.  63 — 66,  &c  &a 
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3. 

While  gems  thus  unnnmber'd  of  bountifnl  Eaitk 
Encompass  this  favourite  child  from  his  birth, 

*  Ev'n  hoary  dull  frost,  on  his  lofty  brow  seen. 
Takes  nought  from  his  bliss  or  his  glory,  I  ween : 

*  One  fault  may  well  merge  in  a  flood  of  such  praise, 

*  Unmark'd,  as  one  spot  in  the  gentle  Moon's  rays. 

4. 
For  borne  on  his  craigs,  lo  what  rivals  the  grace 

*  Of  fairy  light  steps  that  ethereal  nymphs  trace, 

*  Tlie  glitt'ring  bright  rock,  all  in  broken  streaks- seen 
As  belts  of  the  shifting  cloud  gather  between ; 

*  And  evermore  wearijag,  from  mom  to  still  night. 
The  rich  blended  hues  of  the  evening  twilight. 


St.  3.  B»'fiAo«yA«ffyV»»/,*t?.— This  idea  of  £KWt,a»«  mere  blcmiriiimtfce 
otberwise  aurpassiiig  glory  of  the  mountain,  ia  characteristic  of  Hindu  aeotuBeat 
Thus  in  a  curiooa  dialogue  called  FtfAoa-^rwuiiiarMM,  written  by  an  iBgeaiou 
poet  of  the  Deccan,  named  Venkatichiri,  describing  the  travels  of  two  Oaa^bairas 
or  celestial  songsters  over  the  worid,  one  of  whom  praises,  the  other  censiive8,emy 
thing,— the  praise  of  Badarika,  the  holy  retreat  of  the  sage  Vyisa  on  HimilaTa,  by 
tile  one,  te  reckoned  to  be  sufficientty  censured  by  the  other  niging  the  frmi^ 
which  he  declares  sufficient  to  prevent,  if  not  destroy  the  merit  of  every  pioos 
exercise  performed  there. 

Ibid.  Am  one  tpot  M  the  getUle  momCs rmf9,^i^^\\^K^9(f^^\^\  The  propriety 
of  this  expression  is  disputed  by  some  Pandits,  on  the  ground  of  the  spot  bdonging 
ttot  to  the  rt^t  but  to  the  body  of  the  moon.  Of  this  the  reader  may  judge  accord- 
ing to  hb  taste. 

8t.  4.  The  gUtt'Hng  bright  roc*.— The  word  1|rjf«niT  or  mhia^  whidi  I 
have  translated  rocit,  b  explained  by  Bharata-mallica  to  mean  here  simply  sfcV 
or  red  ehalk^hy  MaUinUha,  a  litUe  more  generally  (ia«fW:flJ^MRH^^ 
tra  ^^vhfH  ^'^nrr'l),  ^^^  >^iU  restricting  the  mineral  or  rocky  straU  hot 
described  to  those  of  a  red  colour.  Whence  arises  thb  determination  of  the  Fu- 
dit  commentators  to  g^re  thb  special  import  to  a  word  of  general  signlficatioD,— 
when  the  most  rarious  colouring  which  the  word  admits  would  both  accord  better 
with  the  actual  appearance  of  the  mountain,  and  add  more  grace  to  the  author^! 
description, — ^it  b  not  easy  to  point  out.  I  should  be  dbposed  to  ascribe  it  to  the 
comparison  of  erening  twilight  in  thb  stanza,  and  the  scholiasts'  passion  for 
Vystematiaing  the  loei  eommmnee  of  poetry,  erinced  in  making  the  evening  hoe 
exclusively  red  :— did  I  not  observe  the  same  limited  interpretatioii  elsewhere^ 
as  in  V.  104  of  tiie  Mighm  Duta  of  our  poet^where  their  interpretatioB  oi 
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5. 

*  His  tow'ring  peaks,  glowing  with  nearer  sun's  heat. 
Are  climb'd  by  the  holiest  devotees'  feet ; 
Who  worshipping  first  the  huge  shades,  downward  thrown 
From  clouds  thickly  circling  the  high  mountain-zone. 
Thence  higher  advancing,  are  chill'd  in  its  rain 
Of  drenching  white  mist,  ere  the  summit  they  gain. 

6. 
His  snows  soon  efiacing  the  marks,  gory  red. 
Where  lions,  fierce  slayers  of  elephants,  tread ; — 


mnil^l:  or  cohur$  of  the  mountain  rock,  to  be  merely  red,  (notwithstanding  the 
plnnl)  is  suspected  by  Mr.  Wilson  to  be  owing  to  the  possible  predominance  of 
ammonite  or  copper  ore  in  some  of  tbe  strata  of  the  Himalaya.  I  cannot  however 
persuade  myself  that  either  in  the  present  passage,  or  in  that  of  the  Cloud  Messen- 
ger, Cilidisa  should  hare  entertained  the  limited  sense  ascribed  to  him  by  bis  com^ 
mentators, — since  he  has  himself  in  another  part  of  that  poem  (St.  60,  61,  vr,  403 
*-^10  of  Wilson's  translation)  described  expressly  in  powerful  images,  though  still 
below  tbe  truth  of  nature,  the  mingled  white,  blue,  grey,  and  black,  of  the  rocky 
strata  of  the  same  stupendous  mountain  to  which  his  Yaza  hero  was  there  exiled. 
The  reader  may,  if  he  will,  compare  our  ancient  poet's  description  in  these  sereral 
places  with  what  Mr.  Fraser  records  in  his  Journal  of  a  Tour  to  the  Himalaya 
mountains  (pp.  255,  317,  344,  &c.  &c.  of  the  4to.  edition  of  1820),  respecting  the 
intermixture  of  every  diversity  of  hue,  reflected  from  the  variously  stratified  peaks. 
On  every  account,  therefore,  I  prefer  the  most  general  meaning  of  the  dkdtumatid 
here. 

Ibid,  And  evermore  wearing,  ^c— The  meaning  of  these  two  last  lines  is  con- 
reyed  by  Cdlidiba  in  as  many  words,  AhiUa-eandhyAm  iva,  literally  **  like  an  even- 
ing-twilight out  of  its  time  :"  but  the  immediately  understood  import  of  the  short 
Sanscrit  compound  could  scarcely  be  evolved  intelligibly  in  a  less  compass  of 
English  words,  than  in  the  metrical  paraphrase  I  have  given. 

5/. 5, 6.  My  Malayalim  MS.  transposes  these  two  stanzas  :  but  the  order  of  all  the 
Devan&gari  and  Bengali  MSS.  and  commentators,  seems  here  decidedly  preferable. 

Si,  5.  The  kolieei  devoteee.^To  the  reports  brought  back  by  these  holy  pilgrims, 
(f%lT:  or  perfect  moi,  as  they  are  here  called,  when  they  attain  their  object,)  a  large 
pgrtiaa  of  the  strange  matters  popularly  credited  and  described  by  our  bard  as  be- 
|o>ging  to  this  mountain,  may  be  certainly  ascribed  :  amongst  them,  the  elevation 
above  the  region  of  frost  and  snow,  of  summits  glowing  with  the  more  ardent  hea^ 
of  the  approximated  sun.    See  the  note  on  St.  16. 

8t,  6.  The  mountaineers,  ^c— Properly  the  Kiba'tas  :  for  the  name,  though 
often  used  to  denote  merely  a  mountain  woodsman  and  hunter,  was  originally  the 
Danae  of  a  tribe  or  nation  on  the  N.  W.  of  the  Indian  mountains,  viz.  the  Kirrhadm 
(Kipfa^at)  of  Ptolemy,  or  as  it  has  been  sometimes  read  Kirrhodeeii,  In  the  In« 
■titotes  of  Manu  (x.  43,  44,)  these  are  enumerated  along  with  some  tribes  of  an 
undoabtedly  Hindu  origin,  and  others  as  undoubtedly  foreign,  (the  Cambojas^  ths 
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The  moontaineera,  skill'd  in  the  dangerous  chase* 
Can  still,  though  unseen,  the  destroyer's  path  trace  ; 
The  frontal  pearls,  dropt  from  his  claws  on  the  way. 
Point  out  where  the  monster  has  home  his  huge  prey. 


Vavaoas  or  Greeks,  the  Sacs  or  great  Indo-Scythian  nation,  the  P^rtians,  P^- 
thians,  Chinese,  the  Darads,  and  inhabitants  of  Khasa-giri,  or  Cashgir,  the 
Indian  Caucasus,)  who  are  said  to  have  fallen  to  the  lowest  class  from  their  origi- 
nal distinction  of  Xatriyas  or  Rajpdtas,  by  neglecting  the  proper  religions  rites  of 
their  caste,  and  seeing  no  Brahmans. 

tl«i*^  f*^IMIMlf<«<i:  i^fN 41^1^11:  I 

The  historical  drama  Mudra-UAxata  enumerates  the  Kiritas  together  with 
the  SacsB,  the  Macedonian  Greeks,  the  Cambojas,  the  Persians,  and  Bactriaas, 
as  baring  inundated  from  the  N.  W.  frontier,  under  the  conduct  of  Chinakym, 
Chandra-gupta's  able  and  wily  minister,  the  ancient  capital  of  the  Nanda  kings  ; 

l|^<|<l*lfa<l<l^|JiiaiMI<lit^<lljft^S|Mr<lfiltlll>l^l<faHR^f>i>^'l^H- 

Act  II.  p.  41,  ed.  Wib.  The  note  of  the  learned  translator  (p.  64,  of  Ahe''3r4 
volume  of  his  Hindu  Theatre)  here  well  deserves  to  be  consulted.  I  would 
only  add,  with  reference  to  two  statements  in  it,  that  as  the  name  p*  F«m»  or 
^yi  (looKcs) ,  which  is  known  to  have  been  the  common  appellation  of  the  GredM 
throughout  western  Asia,  leaves  no  doubt  of  the  Yavanas  here  being  the  foQowcn 
of  Alexander  the  Great, — ^so  there  is  as  little  reason  for  ascribing  a  vague  or  imocr- 
tain  site  to  the  Kiritas  or  Cirrhade.  The  most  accurate  of  ancient  geognpiMn, 
by  whom  alone  the  name  in  this  correct  form  was  given  to  the  western  world,  has 
in  the  l^th  chapter  of  his  6th  book,  fixed  with  singular  precision  the  position  of 
these  mountaineers  with  respect  to  the  other  Sogdian  tribes,  vix.  on  the  eastern 
side  of  the  Oxus,  not  far  from  its  source  in  the  Paropamisian  mountains,  near 
where  their  range  meets  Uiat  of  the  Indian  Caucasus  ;  and  not  £ur  from  wfaero 
Alexander  fixed  the  site  of  the  last  of  the  cities  called  by  his  name,  before 
he  invaded  India.  Thus  the  Kir&tas  are  north  of  the  Bactrian  tribes,  and  doe  west 
of  the  Sacs,  in  the  parallel  of  about  37*  N.  agreeably  to  what  might  be  inferred  frooa 
the  Indian  history  preserved  in  the  Mudra-RAsasa,  [The  existence  of  a  ooontiy 
called  Cirrhadia,  east  of  the  Delta  of  the  Ganges,  the  modem  kingdom  of  Arracaay 
might  lead  to  some  confusion :  but  in  the  position  of  the  tribe  of  Cirrfaads  by 
Ptolemy,  there  is  no  ambiguity  :  and  his  error  in  making  the  latitude  of  tkis  and 
tl»e  circumjacent  places  too  far  north  by  about  4*  is  no  impeachment  of  the  accaracf 
of  his  relative  description,  obtained  from  the  routes  of  the  mercantile  traveUers  of  his 
day.]  I  will  only  add,  that  these  same  KirAtas  seem  laid  down  under  the  name  of 
CiRABA  Indi  along  the  Imaus  range  towards  the  north,  in  that  curious  mon«* 
ment  of  antiquity,  the  Peutingerian  Map  [Sect,  vii^  a  Paratocit  (q^^ij}^;  )) 
Seythie  wf^ue  adjinem  Atw.l 
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7. 
On  him  grow  the  birehes*  all  rcmgk  with  fak'd  bark. 
Which  wanton  wild  elepfaants  eagerly  raatk. 
Their  huge  sweatmg  fronts  rubbing  o'^  it  amain. 
Till  all  its  peel'd  folds  bear  the  ruddy  deep  stain  : 
That  bark  whioh  hereafter,  in  paper's  smooth  leaves. 
From  min'ral  red  ink  the  trac'd  letter  receives ; 
Impassioned  warm  lines,  haply,  destin'd  to  bear. 
By  Love's  god  indited,  to  deified  fair. 

,  "  '      -  --       ■  ■    -■ , .  —  . 

St.  6^  7.  Tke/rtmial  pearU^  SfC,  ^-c— The  Eoropeaa  reader  has  no  need 
to  be  assured  Uiat  the  HHm^  or  pearl,  supposed  here,  and  in  nnmherless  othef 
Hindii  writings  to  lie  under  the  kumbka  or  frontal  bone  of  the  elephant,  is  a 
mere  fiibukMis  non-«ntity.  The  confidence  with  which  book-leamed  Pknditt 
will,  howerer,  assert  its  reality,  is  as  surprising  as  it  Is  characteristic  :  though 
some  few,  who  have  learned  a  little  regard  for  experiment  as  a  guide  to  truth,  are 
cautions  enough  to  confine  its  existence  to  the  three  former  ages  :  thus  making  the 
frontal  pearl  (like  the  horse  and  ox  sacrifice,  perfect  abandonment  of  the  world, 
the  presentation  of  flesh  to  deceased  ancestors,  and  the  lerirate  law) ,  a  thing  toa 
precious  for  the  present  degenerate  Kali-Yuga  or  iron  age  of  the  world. 

The  same  fabulous  character  is  by  no  means  so  apparent  in  the  firagtei^t  vMiV' 
am  red  teAor  mentioned  in  St.  7,  as  secreted  in  the  elephant's  forehead,  and  ex-- 
odiiig  during  the  rutting  season.  This  persuasion,  which  not  only  pervades  the  H- 
tenitnre  of  the  Hind6s,  but  has  been  conitaunioated  by  them  to  inquirers  of  other' 
nationa,  is  however  generally  condemned  by  naturalists  as  a  vulgar  error ;  the 
moal  diligent  observers  having  fkiied  to  discover  anythlSg  beyond  common  perspi-^ 
raSion.  (See  Encyd.  Metrop.  Art.  Elsphant  :  where  is  also  stated  a  singidar 
cmrent  bdief,  connected  with  this,  of  some  natives  of  Western  India.)  Of  the 
antiquity  of  this  belief  we  have  a  singular  vest^  in  9trabo*s  description  of  India, 
(Kb.  XV.  vol.  6,  p.  91,  ed.  Siebenkees)  where  he  states  that  the  male  elephant  at  tiiat 
ssaswi  grows  furious,  and  **  emits  a  sort  of  fat  through  a  pore  or  vent  which  he  hat' 
near  the  temples :"  the  opening  of  the  same  pore  in#eating  the  corresponding  sea- 
a#»  of  the  female,  [itaipos  ¥itrrt  rf  fup  ifpwi,  /irciS&r  oXkoi  icm'4xiri'»  k^  kypudwui, 
t4^  9ii  ml  Xivovf  r\  Zih  fi^s  Arsnviff  drfifcriy  ^  lx<'  '^  '''^^  tpM-ti^vs,  raXt 
it  SiyXciaif  ^or  6  alnrhs  ir6pos  otros  h^twyios  rvyx^-]  ^Is  information  was  pro* 
bably  delivered  by  the  Brahmans  of  ChandragupU's  court  at  Pataliputra  to  Seleu- 
css's  ambassador  Megasthenes,  who  is  Strabo's  great  authority  on  Indian  affairs : 
for  Aristotle,  who  wrote  shortly  before  that  communication  with  India^  and  has  em- 
bodied al  the  ittfoitnation  of  his  time,  (refuting  whatever  he  thought  febukNiS,)in  hh 
inunefons  books  on  Animals,  has  recorded  no  such  particular  as  this  of  the  elephant. 
IHd.  The  ^^BHrja  or  Mountain  Birch,  (Betala  Bhojapatra  of  Wallich,)  is 
surrounded,  like  the  birch  tree  of  Europe,  with  a  bark  consisting  of  several  layers, 
capable  of  being  peded  off  in  ample  flakes,  and  liable  to  become  rough  from  the  con- 
stant unequal  peeling  of  its  folds,  though  the  texture  of  each  layer  or  cuticle  in  itself 
fer  remarkably  smooth  :  hence  it  b  described  in  St.  57  of  this  canto  aS  ^lllHl  or 
nt  to  the  kmdi,  and  thus  a  ^l  clothing  for  Siva's  attendant  gods.    Though 
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8. 
He,  fiUing  the  hpUows  of  all  his  brave  trees 
Of  rattling  l^amboo  with  a  whistling  wild  breeze. 
That  sounds  from  the  covert  of  every  deep  den. 
And  echoes  through  all,  over  forest  and  glen, — ' 
Might  seem  to  be  piping  and  leading  along 
Heaven's  quire  of  musicians,  commencing  their  song. 

His  beauteous  tall  pines,  when  the  elephants  heal 
By  friction  on  them,  the  sharp  twitching  they  feel 

this  use  of  clothing  the  immortals  is  as  little  apparent  in  the  present  day  as  thacC 
of  corresponding  with  them,  the  bark  is  still  extensively  employed,  as  it  was  ia 
Ciliddsa's  time,  for  the  fabrication  of  a  very  common  kind  of  paper  among  tlie 
Hindus,  as  well  as  for  the  less  poetical  purpose  of  supplying  what  our  countrymen 
in  India  call  the  snakes  of  their  hookas.  A  fuller  description  of  this  tree  may 
be  seen  in  Dr.  Wallich*s  very  valuable  work,  Plants  Asiaticae  Rariores  :  to  whom 
I  am  also  indebted  for  a  sight  of  a  frustum  of  its  trunk  brought  by  him  from  Nip41, 
and  illustrating  the  above  statement. 

The  use  of  this  birch  paper  in  bearing  erotic  messages  to  the  fair  VidyidhahLs 
of  Indra's  heaven,  which  C&lid&sa  Uius  oddly  contrasts  with  the  rough  embrace  of 
the  wanton  elephants,  (the  two  states  of  the  bark  being  singularly  mixed  together  in 
the  Sanscrit  sentence)  is  curiously  illustrated  by  the  converse  application,  exki> 
bited  by  our  poet  himself  in  his  beautiM  drama  of  Vikrama  and  Urvasiy  or  the 
**  Hero  and  the  Nymph  :"  where  the  celestial  nymph  Urvasi  uses  a  iea/ofthc  birch 
tree  to  convey  her  passion  to  a  mortal  prince.  The  leaf  plucked  in  the  forest,  and 
hastily  inscribed  with  a  few  elegant  Pr6crit  lines,  is  dropped  by  the  divine  fair  ooe 
in  sight  of  the  king's  confident,  who  bears  it  to  his  master.  (Act.  II,  p.  3J  of  the 
Sanscrit  edition,  p.  86  of  Wilson's  translation.) 

8t  8.  He  fillvug  the  hollows,  ^-c.—The  office  ascribed  to  the  sylvan  and  monn- 
t|dn  deity  Pan  in  the  Homeric  hymn  to  that  god,  and  in  Ovid's  Metamorpboae8» 
i.  V.  707,  of  giving  the  first  notions  of  music  to  mankind  by  blowing  through  reeda 
with  the  winds  of  heaven,  and  even  instructing  the  immortals  in  the  same  art,  (and 
as  the  Orphic  hymn  pursues  the  idea,  thus  setting  an  example  of  the  harmony  of  the 
heavens, — 

*Z\$i  fidKop,  ffKiprtrrd,  T€pttpofA9,  <r^0popos  &p€us, 
Afyo/icA^s,  fioKxtvrd,  <bt\4p$€JS,  kyrpfdiairt, 
'Apfioplriy  K6irfJLoio  Kp4K»y  ^iKovcUyfiovt  /aoA«^. 
Le.  as  some  say,  by  the  gamut  of  his  syrinx  answering  to  the  seven  planets,)  isbcfe 
ascribed  to  the  gigantic  Himalaya,  with  all  the  advantage  that  the  ikr  laigcr  and 
more  noisy  reeds  of  the  Indian  forest  give  to  the  represenution.  Our  poet  has  spoken 
elsewhere  of  the  natural  music  of  the  bamboos,  but  in  a  more  tranquil  strain,  and 
#ith  no  mention  of  the  mountain  leader  of  the  band,  or  of  his  echoing  caverns,  in  . 
Sl  &8  of  the  Cloud  Messenger,  and  in  the  Ragku-fHOU^t  2nd  Canto,  SL  12. 

St.  9.  His  beauteous  tall  pines,  ^c— The  ^^KWf  Sarala  or  Pinus  longifolia,  some- 
times called  the  Cheer,  which  is  the  species  of  pine  here  mentioned,  ii  of  the  most 


Digiti 


ized  by  Google 


•1833.]  A  Legend  of  Hmdigy»-^  CiUddsa.  tii 

Athwart  their  hig  foreheads; — a  liquor  distil 
Of  milky  white  hue  o'er  each  fir-covered  hill : 
Whose  wdl  ditfos'd  ftagranoe  makes  every  dark  height 
And  table-land,  pregnant  with  od'rous  delight. 

10. 
All  night  on  his  herbs  as  innocnoos  fires  blaze. 
The  caves'  inmost  chambers  are  pierc'dby  their  rays  : 
Not  trimm'd  with  oil  they, — yet  to  spirits  that  rove 
In  forests,  enamour  *d,  the  true  lamps  of  love. 


frequent  occoirence  in  Sanscrit  poetry.  It  grows  in  abundance,  as  I  am  assured  by 
my  learned  friend  Dr.  Wallich,  in  Nipal,  and  all  the  mountainous  regions  on  tht 
northern  frontier,  and  contains  much  resinous  matter,  of  a  yery  fine  and  aromatic 
kind  ;  which  might  not  unreasonably  be  supposed  to  flow  abundantly  from  any 
wound  or  incision  made  in  the  tree :  but  as  to  the  scratching  elephants  habi* 
tually  performing  that  agreeable  office,  and  earths  and  rocks  reflecting  the  fra- 
grance thus  imparted  to  them  ;  this  he  thinks  may  well  be  set  down  to  the  imagi- 
nation of  Uie  poet,  or  of  those  whom  he  is  here  content  to  follow.  (Of  the  friction 
of  the  elephants,  compare  the  notes  on  St.  6  and  St.  15.) 

8t,  10.  All  night  on  kU  kerbs,  ^c.—What  is  here  meant  by  C&lidisa  is  not, 
(aa  might  be  at  first  sight  supposed)  a  sponUneous  ignition  of  herbs  by  friction 
often  issuing  in  the  conflagration  of  forests, — ^a  common  subject  of  description  in 
Indian  poetry,  though  little  accordant  with  the  circumstances  annexed  to  the  fires 
in  this  stanza.  It  refers  to  lambent  fires,  like  those  described  in  Lucan's  mys- 
terious Druidical  forest  near  Marseilles,  (Pharsalia  iii.  420). 

^non  ardentis  fulgere  incendia  silvss — 
or  those  of  Aigolis  in  Seneca's  Thyestes,  Act.  IV.  (where  though  the  terms  are  just 
opposite,  the  meaning  is  precis^y  the  same) 

ToU  solet 

Micare  flamm4  silra,  et  excelse  trabes 

Ardent  erne  igid— 
or  like  those  by  which,  in  the  special  prodigy  manifested  in  the  commission 
of  the  Hebrew  legislator  at  Horeb,  (Exod.  ii.)  the  pUnt  "  flames,  but  is  not 
consumed."  The  authority  giren  by  the  two  commentators  whom  I  have  consulted 
on  this  poem,  for  enumerating  this  among  phenomena  of  constant  occurrence,  is 
simply  the  Agama  or  Tantra^  the  Indian  Cabbala,  venerated  scarcely  less  than 
Uie  Nigama  or  Vedas  themselves,  by  the  votaries  of  Siva  and  of  his 
female  energies  or  Sactis.  The  passage  thus  cited  from  the  Agatna  (without 
further  particularity  of  reference)  is  given  by  Mallin&tha  as  follows :  ^ifi'^TW 
l|^  H^  finni  ifiyC^  '^^rf^  >•  ^  *'  '^^  "^^  ^hen  he  has  deposited  his  rays  for 
the  night  with  the  deciduous  herbs,  goes  to  his  setting."  And  thence  a  friendly 
ncqnaintanee,  endeared  by  occasional  absences,  is  established  between  the  herbs 
nnd  the  rays  to  which  they  are  nightly  attached,  of  which  poetical  fable  our 
nnthor  makes  a  very  elegant  use  in  the  30th  stanza  of  this  book. 
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H. 
His  steqy  defiles  clirabin^,  with  petrHled  mows 
Hesp'd  wp,  shooting  aches  through  the  strain'd  heds  and  toes,— 
The  dames  of  Heaven's  horse-headad  qnire,  in  array* 
To  high  upper  regions  pursue  their  slow  way : 

Were  it  an  aneient  antbor  of  the  wesCem  worid  who  thas  enaaeratei  the  care- 
iUamiiiating  berbg  among  the  wonders  of  Himalaya,— we  shonld  hare  little  hesita- 
tion in  referring  hit  story  to  the  phenomenon  oithtfire-Jip,  presenting  to  the  eye  of 
an  nnobsenrant  stranger  the  appearance  of  sparks  inherent  in  the  trees  or  shrabs 
on  which  those  insects  play.  But  this  origin  can  scarcely  be  ascribed  with  any 
probability  to  the  existence  of  such  a  belief  among  the  Hindus,  to  whom  every  thing 
regarding  the  IT^TW  or  fire-fly  is  most  familiar  :  and  its  mention  m  this  manner 
can  only  be  accounted  for  by  the  disposition  which  chaimcterizes  them  beyond  all 
Othar  people,  not  only  to  admit  the  customary  occurrence  of  prodigies,  (as  noore 
ealighttBed  nations  have  been  prone  to  do,)  but  to  cease  to  consider  them  as  such, 
mod  to  dass  them  among  the  roost  familiar  objects  of  their  daily  eiperience. 

I  should  add,  howerer,  that  this  particular  belief,  founded  wholly  on  the  Taa- 
4ns,  is  one  not  commonly  adduced  in  Hindu  poetry  :  except  in  these  instances  of 
XUklidisa's  present  work,  and  one  in  the  SitupUa-badha  of  the  poet  M4glia» 
I  am  not  aware  of  its  occurrence,  nor  do  I  think  it  has  attracted  the  notice  of  any 
jEofopean  seholar.  Tht  Jp6iiimaH  or  htmfnom  pUmt^  which  as  was  observed  in 
f^t.  2,  is  mentioned  by  some  as  pre-eminent  among  the  herbs  divinely  given  to  H i* 
m^ya,  is  one  of  the  most  common  of  Indian  plants,  the  kntri-pea  (so  ealled  ftmm 
t^t  shape  of  its  fruit),  or  haiietitahm  eardiotpenmtm :  and  notwithstanding  Ha 
Jnune  in  Sanscnt,  together  with  18  others  of  which  several  are  eqnaUy  spieadid  im 
import,  found  in  the  Amara  C6sha  and  other  vocabularies,  it  has  no  propajly 
luminous  or  blazing  quality  ascribed  to  it  by  any  of  those  respectable  antlKwitica. 
And  if  we  inquire  ooneeming^he  most  "sparkling"  of  Himilaya's  medidaal  her^ 
according  to  the  scholiast  on  St.  2, 1  mean  the  magic  FUafym-kMrmUy  wU^  waa 
sought  to  restore  life  to  the  slain  brother  of  R&ma  himself,  we  find  in  the  Lanca- 
k&nda,  {  80,  the  monkey  warrior  Susans,  in  his  minute  directions  given  to  hia 
chief  Hanum^n,  (that  he  might  recover  it  from  the  miUiOns  of  Gaadharvas,  Raxaaaa, 
and  others  who  jealously  watched  it,)— describing  indeed  its  ydlow  leaves,  green 
ft^t,  its  red  and  golden  flowers,  &c.,— but  not  aword  of  any  «fx^|fror  l/teMtaoi- 
infl  property. 

IM.  7b^p<rilt#JI«^f«pe,  4v.— The  English  word  tplrH  will  rather  bem- 
testoed  of  a  superhuman  being,  than  of  the  spirit  of  a  man  :  and  Indeed  I  am 
rather  anxious  tor  an  interpretation  which  Boropean  taste  requires,  in  order  to  fire 
d^ty  to  a  eirenmstanee  like  this,  when  Introduced  In  connexion  with  the  mystert- 
«u<  a^d  supernatural  fires  that  light  up  the  caverns  of  Himalaya.  The  troth, 
however,  must  be  told  in  the  note,  whether  such  mam^rement  ia  the  text  be  excus- 
able or  not :  vis.  that  the  v^N^:  or  "  forest-rovers"  here  mentioned  weia 
doubOess,  in  the  mindof  C&lidiwa  as  w^  an  of  hit  Indian  coaaaeatataT^^  mmmm  / 
^'  ^*  f*  4,1111^^:  the  Cirrhada  fud  oth^  troglodytes  of  these  moiiatains. 

St.  11.  Heavenyhor^e-headfdgmrer-Amof^^  the  biaarrem of liindv  mytholcw 
gy,  is  that  of  giving  the  heads  of  horses  to.  the  heavenly  moslcians,  who  are  tha 
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With  loins  sorely  wearied,  and  kbonring  breasts. 
The  zealous  ftrm  hand  yet  densts  not,  nor  rests. 

He,  King  of  Hills,  keeps  from  thfl  Son's  ktlling  gaze. 
Close  hid  in  his  caverns'  imperyious  deep  maze. 
The  Genhis  of  Deiiuiess  :-^wbo  owl-like,  below. 
There  broods  unpertnrbed  and  sale  from  his  foe. 
When  th'  humble  man  truly  such  refuge  can  find. 
The  high-headed  patrons  must  be  passing  kind. 


ealled,  from  the  rarprMe  oaturally  excited  by  their  appearance  (m  the  same 
manoer  as  the  Manna  that  fell  in  the  wUdemeae  received  its  interrosatory  name) 
f%l|KT:  ^''fw^^^*  ^  if  we  should  say  in  English  Wkat^men  I  The  place  Af 
these  KnmmrQM  in  the  creation  is  laid  down  by  Manu  1.  v.  39.  See  also  Moor^ 
Ward,  &c. 

St.  12.  Whether  C&lid^sa  in  the  last  two  lines  of  this  curious  stanza  intended 
a  compliment  to  patrons,  and  particularly  to  the  great  monarch  Viceam aoittA| 
whose  sfdendid  protection  of  genius  and  merit,  (perhaps  indigent  or  oppressed 
by  envy)  he  himself  so  largely  shared,  at  an  era  preceding  by  a  very  few  years  that 
of  the  Roman  Augustus, — or  whether  it  is  to  be  taken  as  an  oblique  satire  on 
Che  ^^fi(^:  or  **  high- headed"  patrons  of  humble  men  generally,  it  is  not  posm* 
ble  in  the  dearth  of  all  properiy  historical  and  biographical  materials,  to  deter* 
miaa  n^  any  probability.  But  however  this  may  be,  the  word  %(^^  mamat^ 
MM  is  here  uadoabCedly  to  be  taken  in  a  simply  good  sense  for  partial  or/Hendfy 
r9§mrd*  Though  properly  meaning  regard  to  a  thing  a$  my  own,  agreeably  to  its  de- 
rivalaeBfiromthegenitkeiiMfMi  {^HatiLatMumrtATmudieereif  Orae^EMOTHTA) 
— ^«iid  tlMfdbre  aeeofding  to  Hind6  theological  principles  requiring,  equally  with  the 
^^Nnr:  okmMrm  derived  fh>m  the  nominative  of  the  same  pronoun  (viz.  to  Era, 
or  "  k  MOI"  of  Marmontel,  &e.)  tobe  extirpated  from  the  breast  of  the  perfectly 
wistBaB,  who  is  to  see  all  things  in  Ood,  and  to  be  as  free  from  partial  attachment 
•f  aay  kind  as  from  gross  selfishness,— yet  in  all  but  Vedantic  writings,  the  former 
word  is  as  generally  used  in  an  amiable  sense,  as  the  latter  is  in  the  reverse.  Even 
tke  DM-mAhAtmyam  of  the  Marcand^a  Purina,  intended  mainly  to  shew  how 
tlM  Vaisya  SamAdhi  at  length  attained  eternal  beatitude  by  expelling  both  these 
fcdings  limm  Us  bosom,-~represents  the  mamatvam  or  mamat&y  of  which  he 
laqoifid  to  be  cured,  as  one  of  ^e  kindliest  of  human  sentiments, — viz.  a  fond 
attachment  to,  and  regret  for  the  loss  of,  a  wife  and  children,  who  had  ungrate- 
Mly  used  and  deserted  him.  But  perhaps  a  more  distinct  idea  of  the  application 
of  this  word  and  of  its  origin  may  be  obtained  firom  the  following  very  homely  dis- 
tieh,  which  I  find  in  themetaphysicsl  play  Prab^dka'Chandrddaya,  or  Rise  of  the 
Moon  of  Intelleet — (a  drama  intended  to  teach  the  rigid  stoical  doctrine  above 
alluded  to,)  Mi  5,  Scene  9. 

t9.**  Siidi  kind  and  partial  regr^  (m^mat^)  as  is  felt  for  a  domeftic  fowl  der^uiid 
by  the  cat,  we  fed  not  for  a  mere  sparrow  to  killed,  still  less  for  a  mouse." 
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13. 
For  him  die  krge  Yikn  in  his  cold  phins  that  bide 
Whisk  here  and  there,  playfbl,  their  tails'  bni^y  pride. 
And^rermore  flapping  those  hnn  of  long  hair 
Which  borrow'd  moon-beams  ha^e  made  splendid  and  hir, — 
Proclaim  at  each  stroke,  (what  our  flapping  men  sing) 
His  title  of  lionoor  "  The  dread  Monntain-King !" 

14. 
On  him,  when  their  conscious  self- stripping  ev'n  shames 
The  frolicsome  spirits  of  Heaven's  piping  dames,  _ 

To  please  them,  the  doads  have  a  thick  curtain  made. 
Which  o'er  the  cave's  mouth  drops  its  shelt'ring  broad  shade. 


8t*  13.  Of  the  Y&k  or  Bo$  grunnieiu,  a  description  may  be  found  in  Hamiltoo't 
Hindaston,  vol.  ii.  p.  569,  in  the  midat  of  the  description  of  Thibet,— or  in  aoj 
book  of  Natural  History  written  subsequently  to  Turner's  Embassy  to  that  country. 
The  conceit  contained  in  these  lines  of  C&lidasa,  is  one  which  I  fear  will  scarcely  ap- 
prove itself  to  the  taste  of  European  readers :  and  can  only  be  understood  by  expUiii- 
ing  1.  that  of  the  hairy  tail  of  this  animal,  called -^9^  Cftomur,  ihe  Hindiis  make 
the  flappers  commonly  used  for  brushing  away  flies  and  musquitoes,  which  are  thence 
called  in  Sanscrit  ^1^  or  '^mi^  but  in  the  common  Hindri  language  "^fi^ 
I  g^  c»i*»>  ^^  chowrie  :  and  2.  that  the  waving  of  such  achowrie  set  in  a  golden 
handle  over  the  head  of  a  Prince  or  over  the  image  of  a  God,  is  nmmnynkd 
ifith  the  proclamation  of  his  name  and  titles,  and  reckoned  among  the  constant 
emblems  or  insignia  of  royalty.  [A  most  striking  example  of  the  importaaoe 
attached  to  this  may  be  seen  in  CoL  Tod's  Annals  and  AndqnitiM  of  Rajasthan,  . 
p.  265,  where  an  apparition  of  the  sanguinary  goddess  of  Chittore,  (a  form  of  ovir 
Ptuvati)  demands  twelve  regal  victims  as  the  price  of  her  continued  proteetion  of 
the  city  from  the  Tatar  invaders  of  the  close  of  the  13th  century.  "  On  each  day 
enthrone  a  prince :  let  the  kimia,  the  chehtra,  and  the  ekhitra  proclaim  his  aove> 
reignty,  and  for  three  days  let  his  decrees  be  supreme  :  on  the  fourth  let  him  OMet 
his  foe  and  his  fate.  Then  only  may  I  remain."  The  terrible  history  that  foUoved 
the  promulgation  of  this  supernatural  annooncement  must  be  fresh  in  the  miad  of 
every  reader  of  that  deeply  interesting  work.]  Hence  the  £uicy  of  the  poet:  Umt 
the  grunting  ox,  frisking  in  his  natural  state  on  the  high  table-land  of  Thibet  aid 
Nip41,  anticipates  his  fine  tail's  future  destiny,  and  flaps  it  to  prodaim  the  ho* 
noors  of  his  wild  liege  lord  ^*  Him&laya,  King  of  mountains." 

St.  14.  The  poet  here  returns  to  the  female  Kinnaras  or  heavenly  miiBicMai8» 
whom  he  left  in  St.  11,  pursuing  their  laborious  way  to  the  upper  regions^  and 
glad  to  disengage  themselves  of  any  clothing  that  would  impede  their  progress. 
He  brings  them  to  the  mountain-caverns,  ever  the  favourite  residence  of  heathen  dei- 
ties, of  female  deities  especially  ; — in  the  words  of  old  Hesiod,  (Theogon.  v.  129.) 

Nv/t^A»r  fltf  yalovctr  iy*  olfpta  fiTiatrfieyra. 
The  covering  dropped  from  the  clouds  to   hide  them  from  view,  is  vindicated 
from  every  unnatural  exaggeration  by  the  following  passage  in  p.  348  of  Fraaer'a 
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16. 

His  wind, — ^whether  bearing  along  the  dbiU  tprif 

Far  ecatter'd  from  where,  on  its  snowy  white  way, 

Down  dizzy  heights  plunging,  great  Gianges'  young  civ^r 

Full  darts  its  precipitous  torrent  for  ever, — 

Or  shaking  the  fragrance  of  tall  cedar  trees, — 

Or  spreading  the  peacocks'  tails  out  to  the  breeze, — 

Is  hail'd  in  its  cold,  sweet,  or  languid  career. 

By  tir'd  mountain-hunters  that  chase  the  swift  deer. 


I'our  to  Him&laya.  "  We  had  projected  the  ascent  of  a  snowy  peak  directly  behind 
Seran ;  bat  on  the  day  intended,  the  clouds  fell  down  to  the  foot  of  the  hills,  enve- 
loping all  in  the  most  complete  and  impenetrable  darkness.  It  was  not  like  a 
eommon  mist :  it  was  really  a  nnking  of  the  clouds  from  the  rarefaction  of  the 
atmosphere  till  they  quite  shrouded  tw.*' 

St.  15.  Shaking  the  fragrance  qf  tall  crdak  /rMt.— Sol  render  the  word  ^wr^ 
d^Fa-dim,  which  is  the  Pinue  Deodaru  of  Dr.  Roxburgh,  and  which,  as  Dr. 
Wallich  informs  me,  is  rery  nearly  allied  to  the  cedar  of  Lebanon  so  celebrated  in 
Western  Asia.  It  abounds  in  the  high  regions  of  Nip&l  and  we;itward,  bat  neyer 
at  a  less  eleration  than  10,000  feet  above  the  sea :  its  wood  is  hard  and  darable, 
retaining  a  lasting  fragrance:  the  turpentine  extracted  from  it,  far  exceeding 
other  kinds  in  scent.  A  fall  account  of  the  tree,  (though  not  a  good  (drawing) 
is  given  by  Mr.  Lambert  in  his  splendid  work  on  Pines. 

Cihdlwa  in  his  other  great  mythological  poem  the  Raghu-vmuat  Canto  ii.  St.  3S 
and  aeq.,  tells  a  wonderful  history  of  one  of  these  D^vadAro  cedars  that  was  adopt- 
ed by  oar  goddess  P4rvati,  and  noorished  as  her  own  daughter :  and  who,  when 
Ineerated  by  the  forekead-rabbmg  elephants  (in  the  manner  described  here,  St 
7  and  8,)  had  a  guard  placed  over  her  by  Siva  at  the  instance  of  his  beloved  P&rva- 
tf;  in  the  person  of  his  servant  Kambh6dhara,  turned  for  that  special  parpoee  into 
a  fierce  lion.  [The  whole  however  tarns  out  at  the  end,  to  be  bnt  a  magic 
■eene  got  np  by  Nandinf  the  sage  cow  of  Vasistha,  in  order  to  try  King  Dilfpa's 
fidelity  and  devotion  to  her.   See  note  on  St.  23.] 

Jhid,  Jm  haiCdy  ^.~In  repeating  here  the  triple  character  of  the  light  breezes 
of  HinUtlaya,  I  follow  the  ideas  of  the  Indian  commentators.  The  ^  tir'd  mottn- 
imm-kmiten**  are  the  same  Kiritas  whom  we  bad  before  in  St.  6.  The 
MthUatUm  of  the  refreshing  breeze  after  a  weary  chase,  as  implied  in  the  word 
^iS^iii,  '"^y  ivm>n<i  OS  of  the  invocation  under  the  same  circumstances  of  the 
hunter  Cephalns,  (so  fittal  to  his  jealous  wife  Procris.  Metamorph.  vii.  837). 
£gTedior,  silvasque  peto  :  victorque  per  herbas 
AuaA,  TBNi,  dixi,  noetroque  medara  labori, 

And  I  should  remark,  that  it  is  the  same  kind  of  worsk^ffui  wekome  and  nothing 
fturther,  that  is  intended  by  the  kindred  word  f^^  in  St  5— L  e.  the  holy  de- 
TOtees  first  '*  hailing'*  (net  religiously  adoring)  and  willingly  seelang  for  shelter  the 
huge  shades  of  the  mountain  clouds  ;  which,  higher  up,  turn  to  chilling  rain  and 
mist 
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16. 
On  bis' crowning  hke,  as  Hie  lottts-fiowers  grow. 
The  seven  blessed  Rishis  plndc  some  ere  they  blow, 
T'adom  the  fifth  heaVn  :  whHe  the  Sovereign  of  day. 
As  circling  beneath,  he  with  upward  strong  ray 
Peers  o'er  the  calm  waters,  the  rest  ripes  apace. 
And  opes  to  fall  bloom  their  enchanting  soft  grace. 


St»  Iv.  Oit  hn  CFOtPtuitff  Ibw."""TIic  word  w^i^or  uut€  oecwriag  ouy  tt  s  i 
of  the  componad  epithet  of  the  lotus  flowers,  might  he  tranaUted  with  equil  gnin- 
matical  correctness,  laket  in  the  phiral.  If  a  single  lake  only  be  Intended,  wliich 
the  epithet  %^  or  erowtdng  and  other  drcnmstances,  seem  to  make  by  Cur  the  moit 
prohable  interpretation,  it  can  scarcely  be  any  other  thfui  that  called  In  modem 
Hindvi  language  Mansarour,  from  the  Sanscrit  U|H^^<.i^f,  i.  e.  tiie  grett  lake 
M&nasa,  situated  in  the  centre  of  Him&laya,  31*  N.  8P  £.in  an  oblong  basin  of  15 
miles  by  11,  inclosed  by  the  principal  range  to  the  south,  part  of  the  Kail&sa  ranp 
peculiarly  sacred  to  Sira  on  the  east,  and  other  high  mountains  and  taUe-land  oa 
the  north  and  west :  a  lake  frequented  as  a  place  of  pre-eminent  sanctity  by  Hin- 
du pilgrims, — but  before  Mr.  Moorcroft's  visit  scarcely  known  to  Europeana.  If 
however,  with  Mallin4tha,we  suppose  several  high-mountain  lakes  to  be  here  meant, 
we  may  join  with  the  M&nasa  the  lake  of  Havana  westward  of  it,  whence  is^nes  the 
great  Satadru  or  Sutlej  river,  and  others:  particularly  such  as  Hindu  imagination  or 
the  report  of  probably  mendacious  pilgrims  has  fixed  on  the  inaccessible  summit  of 
the  high  peak  Bunder-pooch,  (WTlR:^r^  VAttanqmek'ka^  the  tail  of  the  Monkey 
Hanumin.)  See  Asisttic  Researdies,  voL  xiii.  pp.  189,  190.  What  liie  pert  hswsftf 
■ays  here,  or  seems  to  say,  concerning  the  lake  Mftoasa,— he  has  ebevheie  aaid  of 
the  Ganges,  which  had  been  commonly,  but  erroneously  supposed  to  spring  tnm  it 
For  thus  says  Rima  to  Sit4  in  the  RoffhthwmN^  Canto  xiii  St.  51,  wheadeicribiil 
the  Biyitic  forest  of  the  sage  Atri. 

^  Thither,  for  the  due  ablution  of  sages  whose  wealth  is  austerity,  has  AimM 
(the  wife  of  Atri)  turned  the  course  of  Ganges  flowing  through  the  duree  woriA, 
the  diadem  of  the  three-eyed  Sivtiy  her  wkou  ffoldem  htut-Jlowen  artpkteMkfH^ 
kmuU qf  the  seven  RukU** 

But  the  intentton  of  Cilid6sa  in  this  stanza,  as  his  commeutatorr  tndysfey,  ii^ 
close  his  description  of  Himalaya  by  a  splendid  instance  of  ^fanilfll  ^  ^"Iff^ 
hoie,  such  a  one  as,  in  the  words  of  the  rhetorical  poet  DondS  whom  theyqoot^ 
<»^l»^Hini^fii<^i'  «•  trmueending  the  Rmitw  ^the  wmidi. 
— -^vivida  vis  animi  pervicit  et  cattia 
Perrasit  longe  flammantta  maenia  nraodi. 
Fbr  not  only  docs  he  sUte  the  highest  summits,  to  rise  abote  the  planairf  fpfiai 
(to  use  the  terms  of  the  Hindu  and  the  Ptolemaic  astronomy,)  so  that  the  Sua  cui 
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V. 
In  kirn,  then*  the  Father  of  Heav'n  mdottkxik 
Beholding  a  nature  which  freely  gare  birth 


only  look  upwards  at  their  crowBinf  lake,-^at  above  the  3ret  higher  sphere 
of  the  fixed  stars, — even  to  the  highest  visible  celestial  sphere  occupied  by  the  Mven 
Rishis,  (Marichi,  Atri,  Angiras,  Palastya,  Pulaha,  Kratu  and  Vasistha,)— whose 
stations  in  the  pre-eminently  favoured  seven  stars  of  the  Great  Bear,  are  tlience  ima* 
gined  by  the  Hindis,  in  despite  of  long  astronomical  observation,  to  retain  ever  the 
same  position  with  respect  to  the  poles  of  the  earth,  unaffected  by  the  precession 
of  the  equinoxes,  that  changes  the  declination  as  well  as  the  longitude  and  right 
ascension  of  all  inferior  stars.  Thus  the  I6lta  or  world  to  which  these  yet  unblown 
flowers  are  transferred  by  tiie  hands  of  the  blessed  Rishis  is  removed  by  two  or 
three  steps  above  that  of  Indra,  Snrya,  and  the  other  celestial  gods,  and  ib  only 
below  the  seventh  i6inLt  the  abode  of  Brahm&  :  which  makes  it  the  fifth  when  the 
earth  is  not  included.  See  Wilson's  Dictionary,  Art.  ijfTV* 

We  need  not  wonder  therefore  that  in  the  general  destruction  of  the  three 
lower  worlds,  the  earth,  the  region  of  Munis,  and  the  solar  heaven,  by  a  flood  at 
t)ie  close  of  the  Manvantara,— in  which  the  pious  King  Vaivasvata  alone  was 
preserved  in  an  ark,  accompanied  by  the  seven  Rbhis, — the  highest  peak  of 
Bim41aya  should  yet  appear  above  these  waters ;  and  that  the  Rishis  should  be 
commanded  by  the  Divine  Preserver  (in  the  shape  of  a  fish),  to  fi^ten  the  ship's 
cable  to  thU  peak,  (theHindfi  Ararat,)  "  thence  caUed,"  says  Vy4sa,  "  Naubtmdka- 
MM  or  the  9kip-bindinff  even  to  this  day."  For  so  we  read  in  the  Armjfa-parw  oc 
3rd  Book  of  the  Mah&bh4rata,  in  the  episode  MaiMy&p&Mhjfimnm, 

m  WIT  im  #if|^iihfiiiiiiw  I 
wnnnnPr  mx^  nf^f^  *i^irtv  ii  ^t  ii 

ns«gli  M.  Bopp,  in  his  ingenious  prefaee  to  the  Oermaa  traaslstioa  ef  this 
(published  in  12mo.  undei  the  title  of  Die  SUntl^,  at  Berlin,  in  1829,) 
I  to  distinguish  this  simpler  account  of  the  flood  from  that  transUted  by  Sir 
W-  JoMS»  ui  As.  Res.  voL  L  No*  ix.  from  the  more  recent  Bhagavat-Purina,  the 
vord  %nrnif  '^^  the  28th  verse  of  the  former  (which  cannot  be  properly  trans- 
Uted g99ehogf€  or  UuU^  "  creatures  or  men"— instead  of  welten  or  "  worlds"), 
proves  this  deluge  at  least  to  be  no  less  universal  than  that  ascribed  by  the  Bhagavat 
to  the  close  of  the  Maovantara :  nor  does  this  mention  of  the  peak  of  Him41ays 
•hove  the  waters  (which  is  not  in  the  Bhagavat)  at  all  oblige  us  to  suppose  a 
Bsore  limited  flood  to  be  intended  by  the  older  writer. 

Bid.    Ami  epee^  ^ft^— The  causal  verb  ir^TWWTlf  '^  ^^  stanza  is  explained 
hf  the  Scholissts  f^^rWlffir  t  e.  '*  opens  to  fiill  Uoom."    This  meaning  does 
r  invQcsbulsries :  and  I  therelbre  mention  it  here.    (Compare  St.  33). 
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To  each  tev'nl  limb  of  the  sacred  oUation, 

And  adequate  atreagth  to  the  workl'a  aoateittation, — 

Decreed  of  himaelf  ,  when  to  all  his  great  mud 

Their  portton  of  does  sacrificial  assign'd. 

That  lordly  Himalata  ever  by  right 

Should  claim  sov'reign  power  o'er  each  mountainous  height. 

18. 
He  therefore,  high  Mb'ru's  sole  worthy  compeer. 
To  keep  his  proud  lineage  untainted  and  clear,—* 
Did  thence  to  himself,  with  divine  nuptial  rite 
The  noble  nymph  Mb'na  most  wisely  unite  ; 
Whom,  sprung  from  the  Pitris'  pure  spirit  alone, 
£v'n  Munis  might  honour  and  take  for  thm  own. 

8t  17.     A  nahtre  that /reefy  gme  birth 

To  each  eev'rml  iimb  qf  the  eacred  oblatum, — These  words  are  bat  the  iirntfj 
expansion  of  a  single  Sanscrit  compound,  ^^iw5iPi^  which  b^ghia  tlie  staaa. 
The  limbe  C^witn)  alluded  to,  are  the  flowers  and  fruits— the  sacred  grassei, 
ihtM,  tUirva,  &c.  together  with  the  wood  and  all  other  materials  required  for  sacri- 
llce,  which  are  so  abundantly  produced  by  the  mountain. 

8t,  18.  He  therrfore^  high  Miru'e  eole  worthy  eampeer.^^Tbe  adjusttat  of 
supremacy  between  Him4laya  the  highest  of  mountains  in  the  worid,  and  the  pecaliBr 
glory  of  India  on  the  one  hand — and  Mount  M^ni  on  the  other  ;  which  apart  fnm 
luble,  should  seem  to  have  been  the  central  spot  of  the  Brahmanism  that  from  the 
Borth  invaded  and  sulgugated  the  peninsula,  (and  which  if  the  testimony  of  Strsbo, 
Arrian,  Diodorus  Siculus,  Pliny,  Eustatkius,  and  others  may  be  admitted  respcdiiy 
the  Indian  tradition  of  ancient  times, — must  be  placed  near  Nyssa  in  die  nKmntaias  of 
Hyrcania  or  Margiana,  not  ht^  from  the  S.  E.  extremity  of  the  Caspiaii  in  DorAera 
Khor&s4n),  seems  to  be  rather  a  difficult  point  with  Hind6  m3rthological  wrilen. 
The  celebrated  mystical  episode  of  the  Mah4bh&rata,  the  Bh4ga7ad-Gf  ta,  gires  the 
same  suprenucy  among  mountains  to  each  separately :  for  where  Crishna  in  the 
ISth  chapter  represents  himself  as  identified  with  the  chief  of  all  orders  of  crea- 
tion, as  the  Bhriffu  of  Rishis,  the  Sun  of  AMityas,  the  Sima-Vidm  of  sacred  booki, 
&c.  ftc  we  find  him  v.  23,  saying,  ^*  (i|^r(Vlj|H^  **  I  am  the  Mirm  oi  ennf 
mountains,*'  and  in  r.  25  ^|H<,|l?r  ^HlfH|;  *'  the  HimAUyd  of  hiUs,**— fir- 
ing, apparently  for  the  purpose  of  thus  honouring  Him&laya,  a  aecond  mcntioa 
of  mountains  which  is  not  allowed  to  any  other  order  of  beings.  And  we  hare  seee 
in  our  St.  2,  bow  elsewhere  in  the  Mahiibb&rata  and  the  Pur&nas,  a  compnMUK 
is  made  between  the  most  sacred  central  mountain  and  his  snowy  compeer,  bf 
making  the  former  the  milker  by  whom, — the  latter  the  calf  /or  whom,~the 
choicest  treasures  of   the  parent  Earth  are  extracted. 

"With  respect  to  our  present  history,  we  find  in  the  36th,  37th,  and  38th  sargas  of 
the  1st  Book  of  the  great  R4m&yana,  called  respectirely  J|j|A|f^:  ^wnRTnTVI 
^^  fiiir^l^^fll:  i*  €•  the  birth  of  Gang&,  the  great  deeds  of  Um4,  and  the  hirtli 


Digiti 


ized  by  Google 


1SS&]  A  Legend  ^mmi»wft^    hf  €4Kdi$u.  Mt 

19. 
Tathit  ^ttvhie  pair,  u  in  fowl  eoibnioe  doe 
To  conjugal  obioii,  the  joyous  time  flew  ; — 
The  mouBtain-kiug's  bride,  yet  in  lovely  youth's  bloomy 
A  new  predous  burthen  conoeiv'd  in  her  w(mib. 

20. 
And  soon  she  brought  forth  the  hill-qneen's  darling  pride, 
Main^ca,  who  since  to  old  Ocean  allied 

of  Comira  [I.  p.  343--359  of  Carey  and  Marshman,  or  I.  143—147  of  Schlegel]» 
^that  this  poiot  is  m  a  maimer  settled  by  making  M^m  the  fafcher*in-lAW 
of  Himilaya,  i.  e.  the  father  of  that  rery  noble  nymph  M^n4,  and  through  her  the 
progenitor  of  Gang4  and  Um&,  the  Ulustrious  daughters  of  Him&laya,  as  well  as  of 
the  god  of  war  Cum4ra  or  G4rtic^ya,  the  ofTspring  by  one  of  them  of  Siva.  It 
may  seem  strange  that  C&lid4sa,  when  about  to  pursue  at  length,  and  in  a  style  of 
more  ambitious  ornament,  a  story  that  Vilmiki  has  summed  up  thus  briefly, 
have  departed  so  widely  as  it  appears  in  his  facts  fh>m  an  authority  held  so 
Not  only  does  he  here  deny  by  implication  Mini's  origin  from  M^n^ 
(who  is  here  so  distinctly  mentioned  with  reference  to  Himitl^a),  by  describing 
her  as  sprung  from  the  matuu  or  mental  substance  of  the  Dii  Manes  or  paternal 
gods,  (whose  properties  and  order  in  the  creation  may  be  seen  at  length  in  Manii, 
Ch.  liL  ▼.  192—201)  :  but  he  also  in  the  succeeding  stansas,  suppresses  every 
mention  of  Gangi  or  Ganges  as  the  elder  sister  of  his  heroine  Um&  :  mentioning 
only  in  that  rank  of  seniority,  the  comparatively  unimportant  Main&ca. 

C^d&sa  however  has  ample  authority  in  the  Purinas  for  his  statement.  Thus 
the  Scholiast  Mallinitha,  (who  expUuns  irrvplf  %^  ^^^  ^^  ¥V^^  '*  ®* 
'^hom  from  the  mete  volition"  of  the  Dii  Manes  or  Pitris]— cites  in  confirmation 
of  St.  18, 19,  20,— the  following  distich  from  the  Brahm&nda-Purina— where  we 
hcve  the  same  mutual  relation  of  the  Pitris^  M^ni,  UimHaya,  and  Main&ca  laid 
down,  (without  mention  o^  Um&), 

iNt  3"  iinrtt  w^  ^WT  'fm  ^i^ifi^:  i 

and  alM  the  foUowing  from  the  Vishnik-Par&na,  making  M^n&  daughter  of  the  Pl» 
trie — and  assigning  to  her  a  highly  spiritusl  and  contemplative  character  (agreeable 
to  what  we  read  here  in  St.  22)  as  well  as  to  her  sister  H&rini. 

8t.  19.  This  verse  is  omitted  in  my  Malayalim  manuscript,  but  its  existence  in 
every  other  that  I  have  consulted,  as  well  as  the  internal  evidence  of  its  style  and 
language,  bespeak  its  genuineness. 

8L  20.  Mmm4ea  sumamed  Sun&bha,  once  a  numniabumt  iiUmd,  is  now,  since  this 
act  of  "  Vritra's  foe"  or  Indra  [see  MahibhArata  IV,  §  4  entitled  VHtra-badha]  a 
nmJtem  roeh  in  the  gulf  (or  rather  strait)  of  Men&r,  that  separates  Lanc&  or 
Ceylon  from  the  Indian  continent.  He  is  introduced  by  Vilmiki  as  himself  telling 
the  story  of  this  catastrophe  :  which  as  it  belongs  to  a  part  of  the  Rim&yana 
(tiM   5th  book  or  Strndmr^-tdndM^  8th  section  or  eerga)  which  has  not  yet 
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In  bands  of  strict  friendship,  alone  scap'd  the  blow 
Aim'd  fdl  at  e»c\i  mctaitaiQ  by  VwT*ii'a  stera  f»c* 
Their  wmga  wcw  all  dipt  by  the  Hiimd'rer'a  fiexce  if^ 
But  his,  the  fell  bolt  left  unscath'd  and  entire. 


been  pablished  at  Serampore  or  Boni^,  may  be  given  entire,  with  a  translation  in 
corresponding  AnMftup  measure. 

The  Monkey  chief  Hanum&n,  son  of  Pavana  or  M&ruU  (the  Indian  jEoIus),  while 
springing  over  the  strait  to  Lanc&,  is  accosted  from  below  by  Main&ca,  begging 
liim  to  alight,  and  partake  of  rest  and  refreshment  from  his  hospitality.  After  some 
4iak)gue  upon  thisr-Hannmin  at  length  expresses  astonishment  at  Maiaica^ 
eondilion  in  these  words,  and  receives  Ae  following  reply : 

wpn^  T^jrt  "wxwfi  '^ifn^ift  <(  II 

wiPw  w  fine:  vm  l^\M^{^^K'n^  w 

inr#v  iii?iiw  ^'^^r^  m^^?  i 
^|infir  ^  wi  ^v<wt  "T^prwipn'  ii 

infj  w^*  H\%\%**  y*4iii«il  ^▼^mi  i 
1^1  fti^^  w^  11^  im  nHWjr!  II 

irSTfi  ^^^  ff^r:  T?ir^  ir^rawr  ii 

Hamvma'n.— In  Ocean's  boundless  waste,  o'etspiead 

With  huge  sea-monsters  crowding  nigh. 
Why  hid'st  thou  thus  thy  wave-merg'dhead  ? 

Tell  me,  sage  Mountain,  tell  me  why. 
M aika'oa.— Erst,  mighty  chief,  on  wings  forth  flew, 

Free  through  all  space,  the  Mountain  bands. 
Swift  as  the  bird  that  bears  Vishnu, 

Or  heaven's  loud  blast  that  scours  the  lands. 
But  as  they  soar'd  aloft,  strange  fears 

Did  Rishis,  gods  and  men  surprise. 
Dreading  their  fall ;  and  heaven's  King  rears 

His  bolt, — fierce  lord  of  thousand  eyes. 
Then  fell  from  thousand  bills'  sides  low 

The  wings  by  vivid. lightnings  clefu 
But  me,  while  yet  the  bolt-arm'd  foe 

Drew  nigh, — nnnerv'd,  of  hope  bereft,— 
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51. 
Next  SiTA't  kte  ccoiieit,  pinre  BA«i  once  nau'd. 
Who,  toiMMPcb  her  loy'd  Lord  mtk  devotioQ  inflam'd. 


Thy  pitying  tire  beheld  :  then  strtight 
In  bis  strong  wind^  gi^P  he  bore 

Down  to  this  briny  depth,  where  &te 
Threatens  these  shelter'd  wings  no  more, 
ilere  what  is  ^presented  by  C41id^^  as  the  friendly  act  of  Oeean,  hiding  the 
ipoantam  nnder  its  waters,— is  made  by  V&lmiki  the  act  of  the  God  of  Wind, 
horrying  the  winged  rock  to  the  protecting  depth, — and  is  therefore  the  sal^^ 
of  grateful  acknowledgment  to  the  Wind's  son. 

This  catastrophe,  (which  may  be  perhaps  paraUeled  in  Northern  mythology  by 
Thok  aiming  his  rengefol  hammer  at  the  Giants  of  the  Monntains  in  mid-air, 
as  told  in  the  Eddaof  Snorro,  Fab.  11,)  is  not  nnfrequently  alluded  to  in  the  legends 
of  the  Hind6s.  Thus  in  the  KAst-kAnda  of  the  Skanda-Pur&aa  there  is  « 
somoquy  of  the  great  mountain  Vindhya,  full  of  schemes  of  envy  and  ill-will  against 
M^m,  but  suddenly  recollecting  and  deploring  his  impotence  to  execute  them 
when  deprived  of  wipgs ;  and  bitterly  regretting  the  wanton  petulance  of  some 
mieof  his  race  of  old  that  had  provoked  the  llianderer  to  this  act  of  seven 
▼ei^ieaace. 

St,  21.  The  voluntary  burning  of  Satf,  (whose  name  is  here  twice  repeated 
^ift  wift,  ^^^  ^  ^^  epithet  "pure^'  or  **  virtuous,"  and  again  as  the  proper  name,) 
ii  among  Uie  best  known  and  most  constantly  repeated  tales  of  Hind4  mythology ; 
and  it  is  in  memory  of  this  that  every  self-devoted  and  self-immolating  wife  obtains 
the  same  sacred  name  of  Sati,  i.  e.  in  another  spelling  of  that  very  common  Imt 
often  mis-applied  term,  is  a  Suttee.  The  case  olthe  prototype,  differs  materially, 
as  we  may  here  observe,  from  the  posthumous  devotion  of  her  innumerable  imi- 
tators :  the  affront  which  she  thus  heroically  resented  was  offered  to  her  undying 
lord,  Siva,  by  Daxa,  son  of  Brahm4,  in  omitting  his  distinguished  son-in-law  from 
an  invitation  to  a  grand  sacri^cial  feast,  at  which  all  the  other  deities  were  to  be 
present.  The  daughter  went,  though  unasked  :  but  finding  only  a  confirmed  con- 
tinnance  of  the  slight  offered  to  her  beloved  husband,  she  threw  herself  into  the 
flame  and  thus  spoiled  the  sacrifice  :  upon  which  Siva,  who  had  been  comparatively 
indifferent  to  the  preceding  affront,  avenged  her  death  in  the  terrible  form  of 
Vira-Bhadra,— beheading  his  father-in-law  (who  was  afterwards  resuscitated  with 
the  head  of  a  goat  substituted  for  his  own),  and  dispersing  his  guests :  and  the 
several  places  to  which  the  limbs  of  Sati  were  dispersed,  in  his  dance  of  mingled 
triumph  and  lamentation,  obtained  an  equal  sanctity,  and  were  honoured  with 
the  same  phallic  symbol,  as  were  those  which  received  the  several  mangled  remains 
of  the  Egyptian  Osiris  by  the  piety  of  his  wife  Isis.  (Of  these  places  called 
^^mmitir,  which  are  51  in  number,  and  held  in  peculiar  veneration  by  the  vo- 
taries of  the  Saktu,  one  distinguished  one  is  at  C&li-gh&t  in  the  neighbourhood  of 
thia  capital,  which  received  the  goddess's  fingere) . 
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Had  giv'n  her  wbole  body  a  prey  to  the  fire. 

In  wrath  at  affixmtB  from  <M  Daxa  her  tive^ 

A  new  mother  foond  for  her  birtii  to  freah  life 

In  this  beantaoos  Mii'NiC,  the  movntam-king'a  wife. 


The  freedom  with  whieh  the  self-disembodied  SatS  chooses  parento  for  a  nev 
birth  to  fresh  life,  (inferior  indeed  in  station  to  the  former  one,  inasmuch  as  Pitris, 
gods,  and  Monis,  yield  in  dignity  to  the  ten  BrakmAdkdiy  of  whom  Daxa  was  one, 
i  e.  the  next  after  Brahm&,  and  his  sacred  Triad,) — is  all  in  acoordanoe  with  the  doc-  . 
trine  of  the  Indian  metempsychosis,  which  compares  this  change  to  the  ahiftiiig  of 
garments.    So  the  Bhagavad-Gf  t6,  II.  22. 

iiwifir  JTwrfw  ^^ s^Ktf^  I    I   ^WTpr  Mmf^  'nwifk  ^^  M 

To  which  may  be  compared  a  statement  of  similar  liberty  in  Plato's  Phsdras 
(▼ol.  X.  p.  326.  ed.  Bipont.) 

Though  Satf  daughter  of  Daxa,  is  the  first  bfath  of  the  goddess  5M,  (or  wife  of 
Sira)  a  name  which  therefore  equally  designates  Satf  and  Pirrati  or  Um4, — we  are 
not  to  consider  this  as  the  first  emanation  of  the  all-powerfhl  energy  so  persowiiad. 
As  Mah&-M4y&,  or  Prakriti,  or  Ambidi,  the  Great  Mother,  the  principle  of  afl 
nature,  and  yariable  Or  transitory  existence, — she  is  DM  or  ike  Chddu9  by  way  of 
eminence,  and  holds  a  place  in  Hind6  theology  coeral  with,  and  in  some  sort  saperior 
to,  the  Triad  itself,  Brahm&,  Vishnu,  Siva, — the  triple  form  which  the  before  quies- 
cent and  inactive  deity  (the  neuter  brahma  or  wuiMm)  assumed  respectively  for  ths 
Prodiiction,  Support,  and  Destruction  of  the  world.  This  characteristic  feature  of 
Gentile  theology  is  detailed  by  Marcand^ya,  in  that  singular  episode  called  the  D^ 
Mdb&tmyam,  or  exploits  of  this  wondrous  goddess — where,  in  the  first  chapter,  she 
Is  described  by  the  Rishi  MMbas  as  lulling  Vishnu  the  preserver  into  a  deep  sleep, 
by  which  the  world's  creator,  Brahm&,  is  threatened  with  destruction :  wbo  aooord- 
ingly  invokes  the  goddess  as  fl|^^|^,  or  lady  of  the  universe,  and  superior  to 
himself,  Vishnu  and  Siva,— beseeching  her,  that  she  would  leave  his  preserver  to 
awake  and  destroy  the  invading  demons.  In  the  next  chapter  we  have  the  same 
goddess  springing  into  more  visible  existence  from  the  united  splendours  and 
energies  of  all  the  celestial  deities,  when  expelled  from  heaven  by  the  demon 
Mahisha,— on  which  occasion  Him&laya  among  the  iiest  presented  her  wiA  jewds 
and  with  her  attendant  lion :  thus  armed  as  the  terrible  Durgft,  she  destroys  Ma- 
hbha,  and  receives  the  homage  of  all  the  immortals.  Her  incarnation  in  the 
beautiful  form  of  Gftori,  Siv4,  or  P&rvatf  the  nymph  of  Him&laya  (from  which  tSbtt 
emerges  in  another  form,  to  encounter  the  demons  Sumbha  and  Nisnmbha),  ia  said 
in  the  4th  and  5th  chapters,  to  be  subsequent  to  this,  as  well  as  several  other 
more  terrible  incarnations,  which  she  specifies  herself,  (after  her  exploits  as  Cili 
and  concentrator  of  the  energies  of  all  the  gods,)  in  the  11th  chapter.  But  it 
is  remarkable  that  in  neither  place  where  the  birth  of  Pirvati  is  mentkMied  In 
that  book,  (IV.  33—35,  and  V.  40—43)  is  any  allnsion  made  to  her  preoediag 
birth  from  Daxa  as  Sati  :  and  the  same  omission  is  equally  ohaarrabk  in  tha 
chapters  respecting  Um4  in  the  1st  Book  of  the  R4m&yana« 
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22. 
Of  ber,  then  immera'd  in  devotion's  tlioaglitft  deq^« 
Begot  by  the  monordi  of  ev'ry  bigh  steep, — 
Did  Sita's  loBt  love  cmce  again  upon  eartb 
Derive  from  new  parents  a  fortunate  birth. 
£v'n  thns,  in  the  womb  of  Morality  pure, 
'Midst  earth's  turbid  toil  still  unshaken  and  sure. 
By  strong  Perseverance' e  virtue,  I  wot. 
The  in£Mit  Prosperity's  ever  begot. 

23. 
For  blest  was  that  birth-day, — its  sky  beaming  fair  ; 
No  doud  of  eartii's  dust  ever  soil'd  its  pure  air : 
Loud  eonchs'  swelling  blast,  foUow'd  close  by  sweet  flowen 
Rain'd  down  from  glad  skies,  usher'd  in  its  gay  hours  :    . 
And  moving  or  fix'd,  ev'ry  bodily  thing 
Partook  the  loud  joy  of  the  great  mountain-king. 


8t.  22.  The  comparison  of  sensible  to  intellectnal  objects,  though  yery  rarely  (and 
as  some  opponents  of  the  Ossianic  poems  contend,  never)  occurring  in  the  poetry 
of  the  rude  and  heroic  ages  of  the  world,  is  not  uncommon  in  that  of  a  more  cul- 
tirated  and  reflecting  state  of  society  ;  and  in  a  people  so  metaphysical  in  the  cast  of 
thm  minds  as  the  Hindis  might  be  expected  more  frequently  than  in  <>thers. 
A  rery  'carious  instance  of  this  inverted  species  of  simile  occurs  in  our  author'a 
JUghu-^fonsa,  Canto  ziii.  St.  60 — where  the  subject  matter  of  comparison  is  tha 
plnddng  of  the  lotus  flowers  from  the  parent  lake  of  the  SaryA  rirer  by  the  hands 
of  the  fiemale  Vaxa  deities  (resembling  what  was  described  in  St.  16  of  this  book) 
— and  where  this  sensible  object  is  illustrated  by  one  which  can  only  be  under- 
stood by  those  who  have  entered  into  the  intricacies  of  the  8&nkhya  metaphysical 
philosophy.  The  latter  half  of  this  stanza  is  another  remarkable  instance  of  the 
same  kind  of  comparison,  as  it  is  also  of  Indian  allegory,  Niti  (fern.)  or  morality^ 
might  more  exactly,  as  to  etymology,  and  almost  equally  well  as  to  meaning,  be 
rendered  conduct.  llTs/Ha  (masc.),  which  in  the  original  as  well  as  in  the  trans* 
lation,  is  linked  with  the  word  guna,  quality  or  virtue, — means  sirenwme  andper* 
eeperhty  exertion.    Saiipat  (fern.)  is  wealth,  ajfiaenee  orproiperiiy. 

8t,  23.  The  falling  of  a  shower  of  flowers  from  heayen  is  a  token  of  the  pleasure 
and  approbation  of  the  celestial  gods.  Thus,  in  the  Raghu-vansa  of  our  author^ 
n.  60,  when  the  pious  Jung  Dili  pa  offered  to  devote  his  own  life  instead  of  that  of 
die  cow  Nandini  to  Siva's  lion  before  mentioned  that  guarded  the  sacred  cedar  of 
Pirrati,— and  his  offer  was  accepted  by  the  hungry  wild  beast,— his  deliveranct 
from  expected  death,  and  the  breaking  of  the  spell  by  the  immortals  that  applauded 
hk  fiddly,  was  preceded  by  that  sign. 

7f%ni« -^T^rf^;  3(«innn   I      'iniiFiiinjiiMft  Twfir: 
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34. 
And  gtorioasly  weH,  with  a  daughter  lo  hrigiit 
As  teeni'd  a  new  orb  of  pore  orient  light. 
Did  she,  the  fair  mother,  herself  doubly  shine : 
So  glows  with  fresh  splendours  VinuWs  fam'd  mine ; 
When,  deft  by  electric  new  clouds'  starting  sofmid. 

Its  thunder  •stnMk  jewels  dart  out  from  their  ground. 

— 

"  At  this  instant,  orer  the  protector  of  bis  subjects"  (woifi4wa  Ktuor  in  Sanscrit) 
**  as  witb  face  averted,  be  expected  the  dreadful  sprinf  of  the  lion— a  sbover  of 
flowers  fell,  sent  forth  from  the  hands  of  the  celestial  Vidyddkarat**  [This  appro- 
bation ended  in  the  sacred  cow  permitting  herself  to  be  milked  by  the  king  in  a 
leafy  pail  of  that  which  he  most  desired,— the  gift  of  qjf^prmg  to  perpetoate  the  race 
of  Raghii,  from  which  the  great  R&ma  was  to  spring.    Compare  St.  2,  supri.] 

Ibid,  The  mountain-iHfi^  is  not  mentioned  in  the  original  of  this  stanza.  Bat  the 
SthaT4r4s  or  fixed  beings  peculiarly  denoting  motoifatnt,  their  sympathy  with  their 
king's  joy  seemed  a  proper  addition  to  the  mention  of  their  own. 

St,  24.  Did  «Ae,  the  fmir  nuttker.  Some  copies,  and  those  not  ancommon  ia 
Bengal  and  Hindiistan,  instead  of  ^^  or  mother^  have  Iff^Tft  t^  «<^A  •'  thns 
instead  of  the  lovely  M^ni,  making  the  universal  mother  Earth  to  shine  by  n 
beautiful  an  occupant.  A  meaning  which  beside  being  insipid  in  itsdf,  utterly 
destroys  the  spirit  of  the  comparison  that  follows.  The  commentaries  of  Malli- 
n&tha  and  Bharata-Mallica  prove  that  they  both'  read  Savitri. 

Ibid,  Vido'ka,  the  Sanscrit  for  '*  remote,"  is  also  the  proper  name  of  a  mountain 
said  to  produce  the  Uq^  iaiuU^  which  it  thence  called  ft^i^ai  and  ^'Ki 
The  curious  native  treatise  on  various  subjects  of  natural  history,  called  Cajjia 
ptdeiif — opens  its  account  of  the  pmrisfa  or  test  of  this  precious  stone,  by  the 
A»lWwing  extraordinary  lines,  which  fully  illustrate  the  mesaing  of  C^lidisa  haa 


**  fhm  a  cry  of  the  giant  soa  of  Dfti,  resembHag  the  roaring  of  die  tnwihlril 
ocsaa  at  the  ck»se  of  the  Galpa,  sprung  the  vsri^gatied  >^^rfA^^sl  Qtfm  hnaMlk 
souree  of  colours  of  a  bright  and  ravishing  spteadoar.  Not  hi  fieom  the 
declivity  of  Mount  VUtAra,  was  the  mine  of  that  precious  stone,  but  limited 
lo  particular  seasons  for  its  production,  and  then  closed.  First  from  the 
origination  of  that  demon  cry,  did  this  mine  suddenly  spring  in  the  wocld^ 
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As  first,  a  thin  streak  of  soft  silvery  light. 

The  gleaming  new  naoon  in  the  West  meets  our  sight»  - 

eminent  in  ita  properties,  the  ornament  of  the  three  worlds  :  bat  erer  since,  on 
the  muttering  of  the  donds  of  the  rainy  aooutfas  (July  and  August),  imitating  the 
soond  of  that  prince  of  demons,  are  those  beantiAi]  vaidAyti  gems  emitted,  of 
rsried  lustre,  and  rapid  effulgence  as  of  a  multitude  of  fier^  sparks.** 

BiCalUndtha  cites  the  second  sloka  of  the  aboVe  description,  as  from  an  anony- 
BM>as  kmdke  or  sage,  to  point  out  the  mount  Vidfira  here  meant  by  C&lidisa :  but 
the  other  Scholiast,  Bharata-MalUca,  erroneously  explains  Vidikra  here  as  prabA" 
UtptUisthAnam^  i.  e.  a  place  where  corlJ  is  produced, — a  sense  unknown  to  San- 
scrit Tocabolaries.  Except  for  the  substitution  of  coral  for  h^  lazvUiy  he  coincides 
with  the  above  quotation — citim^  for  the  extraordinary  phenomenon  here  mention* 
ed  the  same  Cabalistic  authority  from  which  we  have  the  blazing  herbs  of  St.  10  and 

30;'nWniWwJN7'ir3rWl^rCWICWWT  ••  YftRrWlfrifW^HrnRfr:  **  From  the 
mattering  of  the  clouds  in  the  rainy  months  (July  and  August),  darts  of  coral 
gems  make  their  appearance  on  the  earth.    So  says  the  A'gama  (or  Tantra)." 

The  situation  of  Vidu'ra,  ii  we  may  trust  the  Scholiast  on  the  following  parallel 
pssBi^  from  the  12th  canto  of  the  NaUhadha  of  Sri  Harsha,  is  identified  with  that 
of  mount  R6hana  or  Adam's  Peak  in  Ceylon.  Among  the  many  unsuccessful  sui- 
tors of  the  beautiful  Damayanti  in  that  canto,  is  a  Malabar  prince  of  great  riches  and 
libersli^,  whom  the  goddess  SarasvatS  thus  recommends  to  the  fair  virgin's  accept- 
aaoe  :— 

"  ifonnt  VkUra,  abundant  in  geims  that  spring  forth  at  the  sound  of  thunder- 
doods,  yet  becoming  uaacdeptabla  to  the  beggars  (that  before  flocked  to  it)  through 
this  more  munifioeiit  king,— shall,  however  remote  «^  its  name  indicates^  become 
so  noar  (if  you  accept  this  Southern  monarch)  that  it  sliall  be  to  you  as  a  pleasure 
moaat."  As  the  Scholia  referred  to  illustrate  the  words  of  C^lid^sa  before  us,  as 
veil  as  those  of  Sri  Harsha,  they  may  be  added  for  the  satisfoction  of  the  Sanscrit 
student 

8i*  25.    A$  daify  new  diffits,  ^c— The  79^   or  Indian  digit,  is  not  as  with 
European  astronomersi  1^  of  the  diameter  of  the  Moon's  disc,  but  {^  only. 

z  z 
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S5i  Tie  Birth  (^Umi-^    ..  Pin.T. 

So  she,  the  sweet  inftint,  appear'd :  but  Ml  soon,— 
As  daily  new  digits  annex'd  to  tlie  moon 
Give  birth  to  new  phases, — so  she,  day  by  day. 
Grew  still  to  fresh  forms  of  more  lovely  array. 

26, 
Her,  dear  to  her  kindred,  the  relatives  all. 
As  mountain  king's  daughter,  did  P^avATi'  call : 
But  after,  when  bent  upon  mortification 

Most  stnet  and  religious^  th«  fond  deprecation 

Burst  forth  from  her  mother,  **  Oh  no  !"— thence  it  came 
That  Um'a,  "  Oh  no !"  was  the  lovely  girl's  name. 


There  is  therefore  the  ^cession  of  one  of  these  for  erery  TUM  or  lunir  day  of 
the  nuelajMUPd,  or  waaung  moon. 

St,  26.  Px'avATi'.— This  feminine  noun^TiWl  13  the  repiUr  patronymic  deri- 
Tative  from  -qiqTr  porw*^  ^  "  mountain."  The  ascription  of  these  two  names, 
Parvati'  and  Uma',  to  the  gpoddess  in  her  second  hirth,  is  related  at  length  in  the 
Sira  Pnr4na,  2nd  part  (or  uftara-khanda),  13th  chapter. 

"  Ibid.  When  b€At  f^wm  moriifieation,  ^c— The  same  is  told  of  XTm4  (as  dis- 
tinguished  fromher  elder  sister  GangA),  hy  V^mlki,  Rimiyana,  L  cap.  37,  St  ». 
^(Vol.  i.  p.  148,  ed.  Schlegcl.) 

Bid.    That  U-ma'  "  Oh  no!"  &c.— The  hitter  Sanscrit  particle  vr  «^  "•  P'^^  >*f 

cognate  «ie,  -*  or  M  in  Persic,  fin  in  Greek)  the  dehorUtive  "  no,"  oommonly  prefix- 

ed  to  the  imperative  or  optative  mood  ;  as  W  ««  (the  same  with  the  Ptewic,  Lsrfi, 

^nd  Teutonic  particle)  is  the  simple  negative  "  no"  or  **  not,"  V^^^'^^^^ 

indicative.    The  former  particle  tj  U,  which  is  chiefly  ftw  waul  of  an  eqwvriM 

'short  word  in  English,  rendered  "  Oh"— is  one  that  is  scarcely  or  ev^r  tees  m 

the  ordinary  classical  language,  thongh  of  very  frequent  oconrrwice  in  thooUv 

dialect  of  the  V6da«.    There  it  may  be  found  often  annexed  as  if  it  ware  a  tensi- 

Bation  to  the  several  cases  of  the  dcmonstraUve  pronoun  ipT.  or  to  prepoeitioas 

in  composition,  when  in  that  ancient  Sanscrit  (as  in  Greek  and  in  German,  thoq|h 

the  tnmu  Ss  not  admissible  in  common  Sanscrit),  they  are  separated  from  their 

Terbs*  ;  and  not  unfrequentty  annexed  separately  to  verbs  or  to  noons,  prec«di« 

or  foUbwing  :— in   aU   these  cases  upparenUy    hearing  a  meaning  iniemme  of 

the  word  to  which    it  is    annexcd,-viz.  (that  which  so  often  belongs  to  At 

common  xk)  "  prBf^^^V''  ^^  "  »»^«?y."    Th»«  ^  *«»*  ^  '«»  ^*  fdlIowii«  verses 

from  the  rB&^vdsya  Upantsad,  which  is  the  closhig  40th  chaplw  of  the  great  Saa- 

liiti  of  the  YAJua  Ve'da,  the  ViJa.San6ya-Sanhit4  of  D^dicl^i  Muni,  wfakh  I 

quote  also  as  apposite  to  the  subject  of  this  stanza,  to  shew  how  the  bahmcc  is  caie- 

fully  struck  between  Ae  active  aad  contemplative  duties,  in  this  most  vmi^pable  and 

ancient  authority  of  Hindii  religion  (vv.  12, 13,  14,  but  in  some  copies  9,  10, 11). 

•  Ui«  not  therdlow  with  perfect  iccuracy.  thM  the  learned  F.  Roten,  in 
Ved».imbUdiBd  at  lH»don  in  1830,  p.  6.  dewnibe.  Mdu  for  tt*,  and  oWUWii  for  a^ 
«l^ofthemo«t«Kh«tl«HP>«»e;     1^ 
of  thb  expreidve  particle  V. 
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27. 
Thongh  blest  with  a  son,  not  on  him  did  the  sight 
Of  th'  earth-bearing  hill-monarch  dwell  with  delight : 
For  thus  in  the  genial  spring  season,  when  flowers 
All  various  invite  from  its  numberless  bowers. 
The  swarm  ot  fond  bees  will  there  only,  where  grows 
The  sweet  mango-blossom,  with  pleasure  repose. 


Tfir  u'l^  *Tnrt  * 'wfi^^frt  II  \i  II 

^ft*|*ll  ^iW  iftArfii^^i^H*!^^  II  \K  II 

Blind  darkness  do  they  incur,  who  cherish  ignorance  (I.  e^  action  without  eontem* 

pUtion). 
Bat  greater  darkness,  as  it  were,  than  this  do  they  incur,  who  delight  in  knowledge 

merefy  \y§], 
^or  one  thing,  they  say,  is  gained  hy  (contemplative)  knowledge,  another  hy  igno- 
rance (or  action). 
Tfa«a  have  we  heard  from  wise  men,  who  have  so  instructed  us : 
Be  who  knows  how  to  pursue  both,  knowUdgM  and  igmortmc^  (thus  defined)  togetheiv 
'HcTBig  by  ignorm^ee  passed  over  death,  hy  knowledge  obtains  immortality. 

A.  27.   The  attachment  of  bees  to  the  blossom  of  the  mango,  in  Sanscrit  "^^ 

<^  ^IfW  {P^i^  ^  AmirUa)  is  one  of  the  common-places  of  Hind6  poetry.  Sob 
'tiie  songs  of  Jayad^va,  as  translated  by  Sir  W.  Jones,  Works,  vol.  iv.  p.  242,  (8to. 
edition).  But  a  move  elegaat  example  of  this  cannot  be  found  than  what  is  ftit- 
nisbed  by  Cilidisa  himself  in  the  5th  Act  of  his  justly  celebrated  drama,  the 
Sskuntal6,  where  the  following  song  from  behind  the  scenes  reminds  King  Dash- 
manta  of  his  inconstancy  to  his  first  attachment. 

Pricrit  text.  Or  in  Sanscrit  ' 

^f^^fH  ^i^^l^my^l        Mkmma'madhU'libka'bh&mUtM 

T[%  mR^P<I^  ^^li^Ct      TtnaptariekimHta<kUa  mm^foHm 

%M%iMfi(ji^T^^^l  JCamakHraadHmdira'mSrvHii, 

HW^  f%Hftdf%  ^  Vlf      MadJkMiaru/vumarU^aHtuamMkamf 

Iln-novi-mellis-cupidinem-conversus, 
Tui  oscalam-olim-expertum-Mangi£era-surculum 
Loti-sapore-nimium-occupatus 
O  meUifor  1  oblirisoeris  sane  quomodo  ? 
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28. 
As  lamps  by  their  radiant  crest  of  sharp  flame, — 
As  heaven's  path  by  Ganges,  of  far- flowing  fame, — 
As  scholars  by  th*  eloquent  charm  of  pure  speech, — 
Their  last  and  best  forms  of  accomplishment  reach ; 
So  he  by  this  daughter,  the  crown  of  his  race. 
Was  cletos'd  from  all  stain  and  adom'd  with  all  grace. 


"  How  shouldst  thon,  O  bee,  turning  to  the  desire  of  new  honey,  and  occapied 
too  entirely  with  the  lotus's  sweetness,  forget  the  Bumgo  blossom  which  thou  hist 
to  often  kissed  ?**  A  comparison  with  this  text  will  shew  that  M.  de  Ch^y'a  ver- 
sion of  this,  "  8e  pourraii-ily  abeiHe  votage,  S(c,"  in  p.  102  of  his  rery  splendid 
and  valuable  edition  of  the  **  Sacountala' *■— though  aomewliat  paraphrastic,  has 
greatly  the  advantage  in  point  of  correctness  over  that  of  Sir  W.  Jones — **  9weet 
bee,  &c."  (Works,  iz.  p.  464,)  which  is  marred  by  the  mis^acing  of  a  very  sigm- 
ficant  clause.  But  M.  de  Ch^zy  is  utterly  mistaken  as  to  the  metrical  harmony  of 
this  exquisite  stanza,  which  he  supposes  (in  p.  227  of  the  notes)  to  be  in  the  A'ryi 
measure  of  the  kind  cailled  Gtti,  (but  UdgdthA  in  the  Pingah^)— in  order  to  which 
he  is  obliged  to  suppose  a  new  license,  inadmissible  in  that  metre,~and  has  abo, 
in  this  imagination,  allowed  a  very  fimlty  reading  fi|f^nf^9f%  ^^^  fii^ft^fil 
in  the  fourth  line.  The  uniform  succession  of  long  and  short  syllables  in  these 
lines  is  sufBdent  to  shew  that  they  are  not  A'ryi  lines  of  any  kmdL  Tbcy 
are  of   a  very  common  metre  of   alternate  10  ^n^  11  syllables,  called  Aj^^n- 

a. J  *i,    M  *-:u  .•        ^    V2  V  i-    /  1  aJ^  3.  Proceleusm.  Anapaest.  Diiamb. 

waktrum ;  the  distnbntMm  of  which  isji^..^       ,  r.i.-v»^-v 

L  2  and  4.  Proceleusm.  Chonamb.  Dijamb. 

St  28.  Of  far  flowing fame,'^\n  the  original  fntrJi^  ^-  ^  "  *^*  trtple-patlied,** 

or  "  whose  course  is  through  the  three  worlds.*'    See  Amaca  Cosha*  U.  $  3.  sL  31, 

(p.  69.  ed.  Colebrooke).    The  question  is  put  and  answered  in  the  R&miyana,  L 

37.  St.  3. 

**  Why  does  Ganges,  purifier  of  the  worids,  flow  in  three  courses — and  hy  what 
works,  O  thou  who  knowest  rigliteonsness,  is  she  attended,  (i#eu  for  what  is  ^ 
accompaniment  of^  her  purifying  water  required,)  thr^Hi^MiVt  tl^thfte  woiUe  V* 

No  other  topic  of  this  remarkable  triple  comparison  requires  illustration,  except 
that  by  «j^|vmi|rpKr  1>>  the  third,  is  meant  the  utmost  perfection  and  conect- 
Bess  of  SoMcrit  af#scli. 
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^iHi^aiBi^Oi  finrcnrt 

^r^^  3W.  ^iift^^ifii  11  <  II 

^mjpi  ^MM<lMi:  II  \»  II 

i|«<irfiffa^ift8^i^i<l 
inil  fWlvJTtHf^ifr  ^  I 
w  ^■S^9if^w5i«fi:i^i 
fin^Pw  ii^  Tt*nr^5^:  II  \\  II 

^m  f<*ii*Rnfti^r>wrrt  i 
WRTfi^sfk^^nnftw  II  \^  II 

i*ita^iiHMOr^*ic«  I 
^rori^w  PiRt.wii*4 

■JWPfl  WT^^W^^iWj;  H  \?  II 

if€^ii^f^^^tiwwiirl  I 
<<:i^tf  iH  Pnif<nftinif( 
fd<^RiBi  m^n^  H^Pn  ii  v»  ii 


«  Some  Malayalim  MSS.  h&ye  fflftfilJV' 

t  One  Malabar  MS.  places  this  sloka  after  the  uaX  foUowiiif . 

t  Some  Bengal  MSS.  hare  f||T^Tfint. 

§  Some  MSS.  hare  nfHnj^^^;  in  the  pIuraL 
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wi  ipTO^nrfirtw  Wirt 
a*twTMiiiriT5*r  iwt  u  ^^  » 


Z5S  mtthofUmSr^ 

HlinitftftWf.lflHili|l 

^»T%in>  finficiPiW:  II  \lll  H 
vlt||C|i|f^l4$JS«jW:  II  \<  II 

'ft^lf^M f4  49^41*^01  «Hn  \%  II 

I  fiiW^  Ji^^V:  pTHift 

'n^  ftiifM  ftsirt  finfinr:  I 
wilt  a^*iinnr  wrinJtwm 
^i«i«j%Mi  ftft%nrw%  II  \«  II 

fm^  t[^if5iwf  I 

WWKW  WTWWgTWWT 
WWh4l^£«Kil«M«Ur  II  \<t  II 

WRIW.Wr  WTW^^jq^THJ 

%wiwirtiTfwPiwww#  I 
^^c^miffwwwwmtii  V  u 

^wHi  w^  WTTj^B^inrt  I 
wi?l  wift  ^TwfTwv^wr 

*  This  doka  b  omitted  in  a  Malayalim  MS. 
t  Bereral  MSS.  have  here  t|f^  forwfMt. 
X  Some  MSS.  hare  irr^forf^ii^fl^. 
§  Some  MSS.  haye  ^^. 

II  Some  MSS.  have  Jfvfil. 

4  Some  MSS.  adding  Vtrntrgm  ia  thaee  two  i^boet,  aake  the  whok 
•      ff^WWlWr:  Wfww  WWT< 


fiTi?q|finhr^wir«ieiwt 

wrfVWI  iHWil*'^  U A«  II 
f^  fi[W  WT  TTft^riWTWT 

%a^i  4^411  wr>wwt^  ^wr  i  § 
5^TW  wmwiwi^ftw^i^i 

WtllMI'Hil^H  %WI<fKir^  II ^t « 

wf  ^i^jiilHiifawiiwwnwr 
w^jRrwf  w^w^  ^wiw  I 

^^Sfif  WIWT  www?  11  fwfWlF 

irwr^wti^it  OT<r  wnw  II  m  " 

wAri^fJ}  w  «4iw  vfvi 

^*i  W3«i^  w^rfw  ^if 

If  il^^iiiiH.  ^ni<ii^f  I II  ^%  n 

wwnnnwT  fftw%w  i(t^ 
ftwRw^  f^fft[^r^  writ  i 
iJ^iMiilw  fiRcrw^(Mt 

WWFWfTfWfWjfWTrWII  VII 
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1L—l)99(T^H&n  0/ tJte  PaM'ChM  or  Naikfe  Water-mitt.  ^ 
On  the  moniitam  streains  and  rivers  in  the  Northern  Dodb,  the 
Natives  use  a  water-mill  for  grincfing  com,  wludi  for  ita  simplicity  i» 
welLdeserving  attention,  as  it  might  be  appfied  in  all  countries,  where 
a  fall  of  water  can  be  commanded,  and  where  a  want  of  efficient 
-workmen  renders  the  complicated  and  expensive  species  of  mill  ms^ 
chinery,  generally  used,  a  matter  of  difficulty  to  manage  or  keep  in 
repair.   In  the  hands  of  the  Natives  and  with  the  rude  means  that  they 
Lave  by  them,  it  may  be  perhaps  considered  the  only  sort  of  mill  that 
coold  be  turned  to  any  account,  both  from  the  absence  of  any  compli- 
cation in  its  parts,  and  from  the  simplicity  of  its  construction,  render- 
ing it  in  any  iAan*B  power  for  a  triffing  outlay,  eitiier  to  fix  kis  mill 
at  any  point  that  may  suit  him,  or  to  remove  it  at  pleasure ;  the  only 
-weighty  parts  about  it  being  the  mill-stones,  which  however  by  run- 
ning a  stick  through  them,  and  yoking  a  bullock  or  pair  of  bullocks 
to  them,  may  in  the  neighbourhood  of  roads  or  common  tracks  be  alsa 
removed  with  as  little  difficulty  or  expense  as  the  rest  of  the  machinery. 
A  horizontal  water- wheel  with  floats  placed  obliquely  so  as  to  receive 
a  stream  of  water  from  a  shoot  or  funnel,  the  said  float-boards,  beings 
fixed  in  a  vertical  axle  passing  through  the  lower  mill-stone,  and  held 
to  the  upper  one  by  a  short  iron  bar  at  right  angles,  causing  it  to 
revolve  with  the  water-wheel ; — ^the  axle  itself  having  a  pivot  working 
on  a  piece  of  the  hardest  stone  that  can  be  procured  from  the  shingle 
near  at  hand  .'—this  with  a  thatched  roof  over  it,  and  the  expense  and 
trouble  of  digging  a  cut  so  as  to  take  advantage  c^  a  fall  of  water » — are 
the  only  artides  required  in  this  very  simple  mill.    The  plan  is  so  ob- 
vioudy  good,  not  only  for  the  means  gained,  but  also  from  the  simpli- 
city rendering  the  whole  almost  independent  of  repair,  and  so  intelli- 
gible in  its  parts  as  to  come  within  the  comprehension  of  the  simplest 
understandings  that  it  has  been  adopted  generally  in  all  the  canals  in 
the  Delhi  district,  as  well  as  in  those  of  the  Dodb ;  and  with  such  8uc*> 
cess,   that  the  introduction  of  such  mills,  wherever   sufficient  fall 
is  provided,  is  as  much  an  object,  on  account  of  the  profit  arising  to 
the  canal  returns,  as  from  the  accommodation  and  convenience  oflered 
to  the  community,  in  providing  the  means  for  grinding  com. 

On  reference  to  the  accompanying  plate,  it  will  be  seen  that  there 
is  only  one  motion,,  and  that  supposing  the  materials  are  good,  the 
pendoBiitncy  of  the  macdiinery  depends  entirely  on  the  lower  pivot.  It 
will  also  be  evident  that  there  is  not  a  part  of  the  whcde  machinery  that 
could  not  be  repaired  and  putinperfectorder  by  the  commonest  villaga 
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workman,  a  matter  of  importance  in  the  absence  of  mechanical  skill  and 
practised  workmen.  Whereas  in  the  plainest  undershot  wheel  applied 
to  a  mill  for  grinding  com,  there  are  no  less  than  three  wheels  of 
different  descriptions;  the  change  of  vertical  to  horizontal  motion ;— and 
three  pivots  to  keep  in  order,  with  a  friction,  even  nnder  the  most  skO- 
fal  management,  tending  constantly  to  disarrange  the  parts,  and  render 
the  accompaniments  of  a  forge  and  blacksmith's  shop  absolutely  neces* 
sary  to  keep  the  mill  in  order. 

On  the  canals  it  has  been  fomid  worth  while  to  construct  permanent 
buildings  for  these  com  mills*,  and  although  keeping  most  strictly  to 
the  original  simplicity  of  the  machinery,  they  are  set  up  with  greater 
care,  and  means  are  given  for  regulating  the  motion,  &c.  which  renders 
the  whole  as  perfect  as  it  can  well  be. 

It  would  appear  that  a  fedl  of  water  (that  is  to  say,  the  difference  of 
level  between  the  surface  of  the  head  sapply  and  the  float-boards  of 
the  water  wheel),  equal  to  three  feet,  is  the  minimum  in  which  this 
species  of  machinery  can  be  used  with  any  good  effect;  and  it  has  been 
found  that  with  a-Adl  of  three  feet,  the  dimensions  of  the  shoot  or 
funnel  require  an  addition  in  width,  to  obtain  that  by  weight  of  water, 
which  the  smallness  of  the  fall  will  not  give  by  velocity  alone,  and  in 
the  dimensions  of  shoot  given  to  those  of  a  higher  class. 

The  following  are  the  particulars  of  mills  on  the  Dodb  canal,  divided 
into  three  classes  from  the  depth  of  the  fall ;  the  width  of  shoot  on  the 
«tll  or  waste-board,  being  12  inches,  and  the  discharge  per  second 
averaging  6.5  cubic  feet :  the  diameter  of  mill-stones  27  inches,  and 
thidtness  12  inches  ; — the  com  being  ground  into  atta  or  coarse  floor. 

Clou.  Fall  rfwmitr,  AHa  gnmndper  hour, 

ft.    in.  md.     seer. 

No.  1  7        6  1        26 

9  5        6  15 

3  3        6  0        17 

The  common  mills  used  in  the  Jumna  and  mountain-streams,  are  said 
to  grind  from  5  to  7  maunds  of  atta  per  day,  or  in  24  hours;  the  ma- 
chinery being  of  the  rudest  description,  the  supply  of  water  very  small* 
^d  a  great  part  of  that  escaping  through  the  shoot  before  it  tooches 
the  water  wheel. 

The  return  to  Government  on  the  mills  is  obtained  generally  by 
larming  them  out  to  contractors  for  fixed  periods,  who  pay  so  much 
per  day  as  long  as  a  supply  of  water  equal  to  that  entered  in  the  oon* 
tract  is  provided,  regulated  by  the  depth  of  water  on  the  sill  or 

•  Vide  Major  Colt in's  Report,  p.  121. ' 
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waste-board;   this  yetorxi  of  coarse  varies  not  only  from  the   pow- 
ers of  the  mill,  but  also  from  their  position  relatively  to  populous 
towns  and  cantonments.  .  In  the  neighbourhood  of  Delhi  the  return  is. 
great,  and  demand  for  atta  equally  90 ;  whereas  at  other  points  distant 
from  towns»  mills  of  equal  power  would  not  produce  half  the  return* 
The  Dodb  canal,   although  possessing  every   advantage  in  fall  and 
power  of  machinery,  labors  under  a  disadvantage  in  this  respect,  the 
txivnk  of  Saharanpur  being  fte  pnly  one  throughout  its  whole  extent 
where  there  is  any  great  demand  for  machinery  of  this  description. 
Skdmli,  although  a  large  town,  does  not  contain  a  great  number  of  that 
class  of  people  who  purchase  atta,  each  family  grinding  their  own 
com  for  home  consumption ;  and  although  there  are  ample  means  for 
establishing  mills  at  the  south  end  of  the  canal  opposite  Delhi,   (the 
canal  falling  into  the  Jumna  with  a  descent  of  about  50  feet  in  a  line  of 
.  12  miles  !)  if  has  been  considered  unadvisable  to  put  them  in  extended 
practice,    on  the  supposition  that   the   mills   already  built    on   the 
Delhi  canal  in  the  city  would  suffer  from  the  competition ; — ^in  shorty 
that  the  miDs  in  Delhi  are  sufficient  to  grind  the  com  rehired  by  its 
population. 

The  people  from  whom  the  millers  look  for  profit  are  chiefly  those 
ff  the  etpaU  class,  travellers,  those  without  femilies,  idlen,  &c.  ttiose 
who  are  regularly  settled  with  their  families,  trusting  as  I  b^ore  said 
to  the  hand-mill  in  their  own  house,  and  not  purchasing  from  the 
miDs  excepting  on  marriages  and  other  grand  occasions,  when  the  con- 
sumption of  atta  is  more  than  their  own  mill  could  provide  for.  bt 
military  cantonments  the  whole  of  the  atta  and  flour  used  is  obtmne4 
from  themiUs;  the  vicinity  therefore  of  a  station  of  this  description 
becomes  a  lucrative  a&ir  to  the  miller,  in  exemplification  of  which  I 
may  mention,  that  during  the  existence  of  the  Provincial  Battalion  at 
8akdra:npwr,  the  canal  mills  at  that  place  were  kept  constantly  in 
their  service,  with  little  or  no  aid  from  the  inhabitants  of  the  town. 

The  profit  derived  by  tiie  renter  of  a  mill  depends  in  a  great  aiea- 
sure  on  his  management,  and  on  the  rate  per  mound  which  he  chargee 
for  grinding ;  but  with  an  experienced  and  steady  man,  the  followin§^ 
may  be  considered  as  n  very  close  approximation  to  their  daily  profit. 
The  rate  per  mannd  for  grinding  o^a  by  the  Peenm^arie  or  corn-grind- 
ers  in  the  city,  is  generally  three  annas,  for  which  sum  they  deliver  the 
articles  at  the  purchaser's  house ;  at  the  water-miUs  two  annas  per 
mannd  is  the  usual  charge,  not  however  incikuiii^  the  carnage  of  the 
grain  to  the  mill*  &c.  the  charge  of  two  annas  bdng  sim^y  iom 
grinding.. 

2  ▲ 
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•    The  expenses  to  the  miller  Tor  keeping  2  mills  at  work  are  thus, 

Per  months     1  head  miller's  wages, Rs*     5     0    0 

1  assistant  ditto  ditto, 4     0    0 

1  weighman, 4    0    0 

Oil  at  I  seer  per  day,  about  ....      1     00 

2  seers  of  atta  given  per  day  to  2 
millers,  in  addition  to  their  regu- 
lar pay,  about    2     7     0 

Total  expense  per  month,  Rs.  16     7    0 

or  per  day,  taking  a  month  of  30  days, 0     8  9^ 

Tlie  receipts  per  day  are  as  follows : 
Supposing  55  mds.  of  grain  ground  at  2  ans.  per  md.  6  14    0 
Deduct. 

Expenses  as  above,. . «.     0     8     9\ 
Government  rent,  ....      500 

Balance  of  profit  to  miller  per  day,       Rs.         I     5  ^ 

The  above  daily  expenses  would  not  be  increased  by  an  additional 
tnill; — the  profits  to  the  contractor  in  that  case  could  therefore  be  modi 
increased  ;  whereas  a  solitary  mill  would  very  nearly  require  the  same 
establishment,  and  would  therefore  be  less  profitable;  mills  of  a  higher 
power  also  might  be  easily  worked  with  the  above  scale  of  establi^*' 
ment. 

At  mills  distant  from  towns,  the  payment  for  grinding  com  is  made 
in  kind,  varying  from  2  to  4  seers  per  maund,  which,  at  the  asaal  rate 
of  from  40  to  50  seers  per  rupee,  is  but  a  moderate  return  in  compa- 
rison with  that  at  the  town  mills.  These  village  mills  grind  gram, 
barley,  and  Indian  com,  as  well  as  wheat. 

The  stones  used  on  the  canals  are  chiefly  those  from  the  quam'es 
near  Agra,  Rupbas,  and  Fatikpur  Sikri,  a  coarse-grained  sandstone 
"which  requires  the  chisel  every  second  day, — ^there  are  three  sizes  used; 

First  size,  diameter  36  inches,  depth  12 

Second  ditto,  —    30  inches,       do. 

Tliird  ditto,     —    27  inches,       do. 
'    The  two  latter  are  in  most  general  use.  Stones  of  the  usual  quality  last 
for  about  2  or  3  years,  that  is  to  say,  at  the  end  of  that  period  a  new 
Upper,  stone  is  provided,  and  the  old  one  placed  below*    In  the  native 
mills  on  the  Jumna,  stones  about  22  inches  diameter,  and  from  10  to 
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12  inches  thick,  are  quarried  in  the  vicinity  of  Rdjpur  north  of 
J)ehrtth;  they  appear  to  me  of  an  inferior  description,  though  of  variouB 
qualities  ; — ^the  native  millers,  however,  prefer  some  of  them  to  the  Agra 
stone*  and  it  is  not  impossible  that  some  of  the  best  variety  fromiU^- 
pmr  may  be  superior  to  the  worst  from  Agra,  but  generally  speaking 
the  preference  is  decidedly  in  favor  of  the  latter. 

The  best  method  of  delivering  the  water  from  the  shoot  on  to  the  float- 
boards,  appears  to  be  that  represented  in  the  accompanying  sketch,  and 
which  has  been  generally  practised  on  the  canals  in  pursuance  of  the  usual 
course  adopted  by  the  natives.  A  trial  made  at  Hansi,  in  which  a  hori- 
zontal (or  nearly  horizontal)  shoot  applied  to  the  lower  part  of  a  cistern 
delivered  the  stream  on  float-boards  whose  planes  were  parallel  to  the  axis 
of  the  arbor  or  upright,  did  not  answer  so  well  as  was  expected,  owing 
in  a  great  measure,  it  was  supposed,  to  the  introduction  of  anew  system, 
which  unless  palpably  advantageous,  is  certain  to  meet  with  objections 
from  the  people  to  whom  the  mills  are  entrusted  ;  but  although  the 
limits  of  this  paper  will  not  allow  me  to  enter  into  a  discussion  on  the 
point  in  question,  I  am  much  inclined  to  consider  that  the  latter  me- 
thod is  not  only  objectionable,  but  that  the  power  obtained  in  applying 
it  to  this  simple  water-wheel  is  much  less  than  the  other ;  a  matter 
to  be  settled  by  practical  experiments,  and  not  by  theoretical  specula- 
tions. Bblidor,  in  speaking  of  a  mill  of  this  description,  says,  "  En 
Provence  et  dans  une  bonne  partie  du  Dauphind,  les  moulins  y  sont 
d'une  grande  simplicity,  n'ayant  qu'une  roue  horizontale,  de  6  ou  7 
pieds  de  diametre,  dont  les  aubes  sont  faites  en  cuiller^s*  pour  recevoir 
le  choc  de  Teau,  qui  coule  ordinairement  dans  un  auge ;  L'arbre,  qui 
repond  k  la  meule  sup^rieure,  est  la  seule  piece  qui  sert  d  lui  commu4 
niquer  le  mouvement,  et  je  ne  crois  pas  qu'il  soit  possible  de  faire  un 
moulin  k  moindre  frais ;  il  est  vrai  qu'il  faut  pouvoir  menager  une 
chute  comme  celle  que  Ton  voit  ici,  et  qui  sont  tres  frequentes  dans  ce 
'pays  li. 

"  La  roue  tourne  sur  un  pivot  dans  une  crapaudine  pratiqu^  au  mi- 
lieu de  I'entretoise  du  chassis,  servant  h  approcher  les  deux  meules, 
par  le  moyer  de  la  vis  se  qui  est  a  I'extremit^  de  la  piece,  et  de  Tecrou, 
que  Ton  fait  toumer  pour  hausser  ou  baissir  le  chassis. 

"Les  roues  que  Ton  voit  ex^cut^es  dansela  gontdecell  ci  ont  leur 
cufll^s  simplement  assemblies  a  Tarbre  par  un  tenon  et  une  cheville« 

'  ^  These  cuill^res,  or  spoon-shaped  ends,  are  mere  indentations  in  the  native 
mills,  and  the  trough  alluded  to  by  Belidor  for  the  delivery  of  the  water  at  tat 
angle  of  about  25*  is  in  the  native  mills  a  square  tube  or  shoot  placed  at  an  angle 
dl  45^.  The  crapaudine  and  the  arrangement  for  raising  or  depressing  the  upper 
stone  by  the  transom  in  which  it  is  fixed,  is  also  practised  in  the  native  mill.  > 

2a2 
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fortifito  par  le  dessoos  par  des  membmres  qui  les  entretieiinent  tootes 

ensembles."  He  goes  on  to  explain  a  method  of  opening  and  shutting 
the  water-course  or  shoot,  which  is  of  no  consequence  here.  It  will  be 
seen  however,  that  this  mill  is  exactly  on  the  same  plan  as  that  used  in 
this  part  of  India,  and  it  is  a  pity  that  the  account  did  not  proceed 
and  explain  the  powers  of  the  mill,  that  we  might  draw  a  comparison. 
It  would  also  be  interesting  to  know  whether  the  increased  size  (the 
Provence  miU  being  about  double  the  size  in  diameter  of  water-wheel, 
4kc.)  would  not  detract  from  the  simplicity  of  the  little  native  mill ; 
for  the  great  advantage  of  the  latter  appears  to  be  the  absence  of  com- 
plicated wood  and  iron-work,  especially  joints  and  iron  bindings,  &c. 
all  of  which  increase  with  length  of  lever,  or  length  of  radii  of  ihs 
water-wheel :  indeed  the  above  account  shews  a  complication  of  metm* 
hrures,  &c.  which  in  the  native  mill  are  not  thought  of. 
Northern  Doab,  April  30,  1833. 

Reference  to  Plate  XII, 

Fig,  1.  Eleration  of  the  water-wheel,  with  the  stones  in  section  to  rcpreicrt 
the  iron  spindle. 

At «,  s  hole  of  about  4  inches  diameter  and  4  inches  deep  is  made  in  the  tniiaon, 
into  which  a  quartz  boulder  is  firmly  fixed ;  the  said  stone  or  boulder  haTing  an 
indentation  made  in  it  to  receive  the  pivot. 

This  pivot,  as  represented  in  fig.  4,  consists  of  another  stone  of  the  same  qnaliCj 
of  about  4  or  5  inches  long  and  1  inch  square,  which  is  firmly  fixed  into  tlie  tail 
of  the  arbor,  (see  jr.)  The  above  stones  are  picked  up  in  the  beds  of  the  moontaiB 
livers,  and  are  used  as  they  are  found  without  any  stone  cutting. 

Fig,  2.    Plan  of  water-wheel,  30  float  boards  of  sissQ  wood. 

Fig,  3.    Upper  joint  of  arbor. 

Fig.  4.  Lower  joint  of  ditto,  shewing  the  iron  straps  fixed  between  each  float 
board,  to  keep  them  firmly  in  position,  the  strap  represented  in  fig.  5. 

Fig,  5.    Strap  as  above. 

Fi^,  6  and  7.  Float  board  and  end  of  ditto ;  the  float  board  12  inches  long,  with 
a  spoon  sunk  4  inches. 

Fig,  8.  Iron  ring  that  slips  over  the  top  of  arbor,  and  holds  the  two  joints  toge- 
ther. 

Figs,  9  and  10.    The  spindle  and  plate  upon  which  the  upper  mill-stone  turns. 

Fig.  11.    Sketch  of  mill  stones  with  basket  sUnd,  &c 

«.    Hopper  or  basket. 

h.    Shoe. 

c.  Feeder,  or  small  piece  of  wood  hanging  to  one  lip  of  the  shoe,  and  resting  on 
the  mill-stone,  each  revolution  of  which  gives  the  shoe  a  jog,  causing  the  com  to 
run  constantly  from  the  hopper  through  the  shoe. 

d.  String  attached  to  the  opposite  lip  of  the  shoe,  to  which  the  feeder  is,  and 
by  tightening  or  loosening  which,  the  dischaige  of  corn  is  regulated. 

§.    Stand. 
.  Ft.  12.    Shoe  on  a  large  scale  :  this  is  genersUy  cut  out  of  a  block  of  dmk 
(Bute!  firondosa),  or  any  wood  easily  worked. 
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III. — Description  of  the  Salt  Works  at  PancKpaddert  in  Mdrwdr,    Sy 
Lieutenant  A.  Burnes,  Bombay  Army.  ^p> ' 

At  Panckpadder,  in  Mdrwdr,  about  six  miles  north  of  the  river 
Siud,  there  are  extensive  salt  works  under  the  Jodhpur  Government, 
yielding  to  it  annually  considerable  revenue,  in  a  cent,  per  cent*  tax. 
The  tract  which  furnishes  the  salt  is  a  spacious  saline  pliun»  about  12 
miles  long  and  six  bjroad,  commencing  three  or  four  miles  west- 
ward of  the  town  of  Panchpadder,  and  hemmed  in  all  other  sides  by  the 
sand  hills  of  the  desert. 

In  this  space  there  are  about  seven  hundred  salterns,  each  of  which 
is  200  feet  long,  by  60  broad,  with  a  depth  of  12  feet.  Within  this 
space  the  water,  which  is  saline,  rises  from  the  soil  to  a  height  of  four 
or  five  feet ;  and  a  jungle  shrub,  called  Mardrl,  is  carefully  disposed 
in  layers  under  and  over  it.  To  these  the  saline  particles  adhere  and  crys- 
tallize, and  in  the  course  of  two  years  the  whole  depth  of  liquid  becomes 
a  mass  of  salt,  the  process  of  crystallization  commencing  from  the  bottom. 

The  shrub  which  is  so  essential  to  this  process  is  of  a  grey  or  ashen 
colour,  and  grows  in  abundance  on  the  sand  hills  of  the  Thar  or  desert. 
It  must  possess  certain  properties  to  adapt  it  for  the  purpose.  In  ap- 
pearance it  is  like  the  Babiil  with  thorns,  but  no  other  shrub  is  so 
suited  to  the  manufeusture  of  salt  as  MarHri.  Lawn,  or  laan,  a 
low  stunted  bush,  like  evergreen,  which  is  always  to  be  found  in  salt 
and  level  plains,  is  sometimes  used  in  its  stead,  but  the  salt  is  then  of 
an  inferior  description.  The  natives  say«  that  MamlH  is  a  salt  plant : 
it  does  not  appear  so  to  the  taste.  The  fact  of  Uxwn  serving 
however  indifferently  as  a  substitute  for  it,  shews  that  it  must  be  of  a 
•aline  quality ;  for  that  shrub  when  burnt  yields  abundance  of  alkali,  and 
never  grows,  but  in  soils  impregnated  with  salt.  The  salt  manufac- 
tured at  Pokran,  Phaldd,  and  Sdmbar,  places  in  Mdrwdr,  is  by  a  differ- 
ent process  from  what  is  here  described,  and  I  conclude  that  the 
use  of  the  Murari  bush  is  peculiar  to  Panchpadder.  The  salt  manufeu:- 
tured  here  is  said  to  be  of  a  superior  quality,  and  is  exported  toMalwa, 
Meywar,  &c. 

The  whole  operation  of  the  manufacture  is  tedious  and  expensive ; 
the  price  of  the  labour  is  high,  from  the  unhealthy  and  disagreeable 
nature  of  the  work.  A  saltern  costs  in  digging  from  one  to  two  thou- 
sand rupees,  and  only  affords  a  return  every  third  year,  and  each  suc- 
cessive supply  from  it  is  of  an  inferior  description.  Of  the  seven  hun- 
dred salterns,  sixty  or  seventy  might  produce  annually  much  more, 
bat  this  supply  satisfies  the  demand.  Each  yields  on  an  average 
about  3000  bullocks,  or  8000  man  of  40  sir,  of  the  material.  The  saU 
terns  become  unfit  for  use  after  thirty  or  forty  repetitions  of  the  process  i 
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tbey  are  sometimes  recovered  by  being  allowed  to  lie  waste  for  a  few 
years,  and  tben  spreading  salt  over  tbe  bottom  of  tbe  pits  ;  bat  tbe  crys- 
tals  in  sacb  cases  are  always  small,  and  tbe  salt  is  esteemed  good  or  bad 
according  to  tbeir  size.  Wben  a  saltern  is  to  be  again  used,  after  tbe 
saltbas  been  drawn  from  it,  it  is  tborougbly  cleared  out.  Wben  tbe  water 
wbicb  springs  up  anew  from  tbe  soil  begins  to  gargle  and  sbew  on 
its  sarfiEu^  an  appearance  as  if  rain  were  falling,  it  is  time  to  tbrow  is 
tbe  Mardri,  wbicb  is  carefully  distributed  in  all  (daces.  Twenty  cart 
loads  are  sufficient  for  a  saltern. 

The  cold  season  is  most  favourable  for  tbe  process,  but  crystalliza- 
tion goes  on  in  tbe  bot  weatber  also,  nor  does  tbe  rain  in  any  way 
injure  it,  indeed,  it  is  said  to  favour  it,  tbougb  no  rain  water  is  ad« 
initted,  but  wbat  falls  from  tbe  clouds  on  tbe  surface.  Tbe  in- 
feriority of  a  saltern  is  discovered  by  tbe  quantity  of  water  left  on  tbe 
Surface  after  tbe  period  for  taking  out  tbe  salt  bas  elapsed :  wben  sadi 
Is  tbe  case,  it  is  drawn  off»  and  tbe  salt  removed. 

In  forming  tbe  salterns  it  is  a  custom  to  sink  tbem  some  deptb  into 
l^e  consistent  soil,  for  the  first  six  feet  is  little  else  than  sand,  bat 
tbe  white  effloresence  over  it,  and  all  the  earth  which  is  removed,  shews 
that  it  is  equally  mixed  with  saline  particles. 

'  These  salt  works  are  entirely  worked  by  a  tribe  of  people  resident  at 
Panchpadder,  of  the  Kherewdl  caste  ;  and  tbe  Jodhpur  Government  does 
not  interfere,  but  to  take  its  tax.  At  present,  1830,  the  Kherewdl  zx^ 
engaged  in  sinking  about  30  new  salterns ;  the  salt  of  Panchpadder 
having  of  late  years  deteriorated  from  want  of  better  management. 

Tbe  scarcity  of  fresh  water  in  the  vicinity  of  these  works  prevents  a 
greater  quantity  of  salt  being  exported,  for  cattle  cannot  approach  tbem 
after  the  tank  or  rain  water  fails,  about  March ;  and  the  inhabitants  of 
the  surrounding  villages  are  driven  to  rely  on  the  Sdni,  from  which  this 
necessary  of  life  is  brought  in  carts. 

There  is  a  temple  of  a  goddess  near  these  salt  works,  and  to  the 
influence  of  this  lady,  the  people  entirely  attribute  the  formation  of  the 
salt  and  the  original  discovery  of  it.  This  has  given  Saiira  Dbti', 
(for  that  is  her  name,)  much  celebrity,  as  may  be  imagined,  where,  be- 
sides the  Kherewdls,  upwards  of  a  thousand  labourers  are  kept  in  coo- 
stant  employ. 

The  Chdrans,  a  religious  sect  who  enjoy  many  immunities,  are  the 
principal  purchasers  of  the  salt  of  Panchpadder.  The  article  is  sold  by 
bollock  loads,  and  not  by  weight ;  and  it  is  amusing  enough  to  see 
the  poor  animals  walking  under  a  double  load,  that  their  masters  may 
double  the  Government,  and  escape  a  portion  of  the  taxation ;  for  oa 
passing  the  Government  toll  at  the  town,  they  divide  the  salt  into 
Amaller  loads. 
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rV. — Proceedings  of  the  Asiatic  Society. 
Wednesday  Evening,  the  Slst  July,  1833. 
The  HonTile  Sir  Edwabd  Ryan,  Preeident,  in  the  Chair. 

The  Proceedings  of  the  last  Meeting  were  read. 

Captain  C.  M.  Wade,  Political  Agent  at  Ludiina,  proposed  at  the  last 
Meeting,  was  elected  a  Member  of  the  Society. 

Dr.  J.  T.  Pearsoit  was  elected  Curator  of  the  Society's  Musemit  of 
Natural  History. 

The  Secretary  submitted  the  Report  of  the  Committee  appointed  on  the 
S7th  March,  regarding  the  continuance  of  the  Boring  Experiment  [see  below] 
which  was  read,  and  it  was  resohed,  that  the  Society  adopt  the  Report  of  the 
Committee,  and  direct  it  be  forwarded  to  Government^  in  reply  to  the  conu 
munication  from  Major  Benson,  Mil.  Sec.,  &c. 

The  Secretary  reported  the  completion  of  the  second  part  of  the  ISth 
volume  of  the  Asiatic  Researches,  or  Transactions  of  the  Physical  Class, 
and  submitted  a  bill  from  the  Military  Orphan  Press,  for  Rupees  1962,  being* 
the  ezpence  incurred  in  its  publication. 

Jiesolved,  that  the  bill  be  discharged  from  the  fund  invested  in  Government 
8eciirities,  and  that  the  usual  distribution  of  copies  be  made* 

Mr.  A.  CsoMA  DB  KoRos'  Manuscript  Abstract  of  the  Contents  of  the 
Kahotub,  and  his  comparative  Index  of  Tibetan  and  Sanskrit  Froiper  Name* 
aod  Titles,  as  arranged  by  the  pandits  andTibetan  lotsdfxis  (translators),  when 
ttwnptling  the  sacred  books  of  the  Shakta  faith,  in  the  Tibetan  language, 
having  been  brought  again  to  the  notice  of  the  Society,  it  was  resolved  to  re^ 
fer  them  to  the  Committee  of  papers,  to  determine  on  the  expediency  of 
making^  them  over  to  the  Local  Committee  of  Oriental  Translation  Fund, 
vith  a  recommendation  for  their  early  transmission  to  England  for  publica<f» 
tion  throu^  that  channeL 

Library. 

The  following  books  were  presented : 

Journal  Asiatique,  Nos.  57,  59,  60,  61— 'By 'the  A$,  Soe.  <tf  Pari$, 

The  third  series  of  J.  Prinsep's  Lithographic  Illustrations  of  Benares— By  tk^ 
Author. 

A  Meteorological  Register  for  the  first  six  months  of  1833,  kept  at  Kyook 
Phyoo—JJy  Colonel  W,  H,  Wood. 

Calcutta  Meteorological  Register  for  June — By  the  Surveyor  General, 

TheMlowing,  received  from  the  Booksellers: 

Lardner's  Cabinet  Cyclopedia,  Spain  and  Portugal,  vol.  5. 

Lardner's  Treatise  on  Heat. 

Museum. 

A  note  was  read  from  M.  S.  Bramley,  Esq.  presenting  for  the  Society's 
Mnaeum  the  following  articles  procured  by  him  in  NipaL 
A  Chinese  map  of  the  Celestial  Empire. 
A  map  of  his  imperial  Majesty's  Durbar. 
"^T^palese  masieal  instruments,  curiously  fashioned  like  snakes  and  dragons. 
3  Honft  called  in  Hindi  **  Bhorang." 
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1  Bass  Horn  of  copper,  called  Singh^f  (Beny.  Bktmk.) 
3  Hautboys  or  Sandis. 

Some  Saligram  Stones. 

Some  brass  and  copper  images.    Dukoa  (Singb-babni)  ;  Loka-na^tha,  with 
four  bands  :  and  Goutama,  or  SaJtya-nngh, 
«    Two  east  leaden  Sbrines  of  Budbist  images. 

Two  bells  used  in  worsbip,  Gkanti. 

Model  of  a  Budbist  Temple,  tbe  Chtntyu,  or  DpM-'piUauL 

Doctor  Bramley's  series  of  Nipaleae  Coins  was  also  exhibited,  and  a  papff 
in  illustration  of  them  hy  the  same  gentleman  was  read. 

A  letter  was  read  from  Raja  Kali  Kiahen  Behadur^  presenting  a  model  sf 
a  simple  instrument  on  the  principle  of  the  steel  yard  used  by  the  natifei 
lor  wei^^iing^  called  a  **  t^okih"  with  a  description  of  its  use. 

A  box  was  exhibited  by  the  Secretary^  containing  twehre  Roman  copper 
Coins,  in  fine  preservation,  procured  from  a  friend  by  the  late  Mr.  Jamb 
Maokintosh  at  Buxar,  and  stated  to  have  been  found  buried  in  Upper  India. 
The  edlection  comprises  coins  of  IXmiitianus,  Gordianus,  Gallittius,  Saloni- 
na  his  wife,  Posthumus,  Victorinus,  Claudius  Gothicus,  Tacitus,  Probst, 
Maximianus,  Constantinus,  and  Theodosius :  the  latest  belonging  to  the 
fourth  century  of  the  Christian  enu 

'  Sealing-wax  and  paper  impressions  were  also  exhibited  of  aomeef  the 
Moet  rafe  of  Dr.  Swxnet's  collection  of  coins. 

i  Specimens  of  Coal,  laitely  discovered  in  the  AnraoaEn  dietiict  at  (k§admf 
SynegtAyeng,  w«re  presented  in  the  name  of  Lieutenant  W.  Founr,  SuK- 
Assistant  Commissary  Crenwal  at  Kyook  Phyoo. 

The  specimens  were  necessarily  small,  having  bean  traasmitted  by  dAk.    Hm 
•oal  of  Oogadong  appears  of  a  fine  quality,  burning  with  madi  flamt»  and  fermisf 
a  tolerable  coke ;  it  contains  veins  and  nodules  of  iron  pyrites,  of  which  spadnitBa 
were  sent,  as  also  of  tbe  shale  in  the  vicinity  of  tbe  coal  beds. 
Tbe  specific  gravity  of  this  coal  was  1.259.    An  analysis  of  2<l  grains  gave-* 

Volatile  matter, 3&0 

,  Carbon^ 54.5 

Whiteasb, 7.5 

100.0 
The  Synegkhyong  coal  has  a  fine  glossy  lustre,  resembling  jet ;  it  is  bard  vbA 
brittle :  contains  veins  of  a  white  earth  (decomposed  pyrites  ?)— spec.  grav.  \2^ 
8  grains  gave  on  analysis. 

Volatile  matter, 29.0 

Carbon 67.0 

Whiteasb, 4.0 

100.0 
lieutenant  Foley  states  that  these  specimens  are  merely  from  the  suHaoe, 
and  that  he  did  not  possess  the  means  of  ascertaining  the  depth  of  the  rtnta, 
but  the  appearances  of  the  crop  were  highly  favorable.    ''  The  stratnmiB 
which  the  coal  of  Oogadong  was  discovered  was  composed  of-* 
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1  BituouiKms  thale. 

9  Coaly  with  day  and  pyrites. 

3  Claystone. 

Wero  this  claystone  bored  through^  another  and  richer  vein  would  proba- 
bly be  found.  The  mineral  appeared  abundant  in  such  places  as  were  exca. 
vated;  the  coal  vein  varying  in  thickness  ^m  six  inches  to  a  foot :  the  dip 
very  great,  or  at  an  angle  of  70^." 

Lieut.  F.  imaginefl  that  tin  and  oppper  may  be  contained  in  the  ores ;  but 
no  signs  of  either  metal  were  found  in  the  specimens  transmitted.  Another 
di^oeit  of  coal  is  mentioned  at  Kalabadong ;  thus  making  four  Ipcalitiee 
(with  that  from  Kingtellie^  vide  page  2ei),  already  discovered  in  that  dis- 
trict 

The  Secretary  notified  the  safe  arrival  of  the  specimens  of  BinJSganj  vege« 
taUe  impressions  from  Dr.  H.  Falconbb^  Superintendent  H.  C.  Bot.  Grard. 
Seharanpur. 

Accurate  drawings  have  been  made  of  these  interesting  reliqnes,  in  illustration  of 
a  catalogne  of  them  in  preparation  by  Doctor  Falconsk. 

The  Society  adjourned  its  next  Meeting  ^  the  last  Wednesday  in  the 
month  id  October. 


y. — Report  of  the  Committee  appomted  on  the  27  th  March,  1833,  to  con- 
sider on  the  expediency  of  recommending  to  the  Government  the  conti'- 
mnance  of  the  Boring  Experiment, 

The  questions  submitted  to  our  consideration  are  presented  under  th^ 
Soar  following  heads : 

Ist.    Theprobability  of  ultimately  finding  a  8iving<tf  freshwater, 

Sod.    TheexpedieQcy  of  making  any  further  attempt. 

3rd.  The  mode  of  av<Mding  sudi  accidents  as  have  hitherto  impeded  the 
descent  of  ^e  boring  ingtrument;  and 

4Uu    The  estimated  expence. 

We  wiM  endeavour  to  pursue  the  subject  in  the  same  order  in  our  present 
mftttt,  referring  for  further  detail  to  the  annexed  minutes  of  those  of  onr 
i— inhera  whose  practical  acquaintance  with  engineering  operations  has  e&- 
aUed  them  in  a  great  measure  to  guide  our  judgment. 

1.  The  principal  ei^eriments  on  record^  connected  with  the  operation  of 
boring  for  water  in  Calcutta^  are  those  c(Hiducted  under  Colonel  Gabstdt^ 
Qiief  Engineer^  from  1806  to  IB90,  and  those  recently  made  under  the 
guperintendence  of  Dr«  Stbono^  Mr.  J.  Ktd^  and  Mr.  D.  Roes^  in  1899  to 
1S9S.  Hie  ^jIAomjBg  is  a  list  of  their  localities  and  of  the  depths  rei^ec. 
tively  attained* : 

*  Vide  Oliaiiimgs,  L  114,  cr  167 ;  liL  134, 432,  &c.  also  As.  Res.  1814. 
2  B 
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No,       Date,       Sig^ermtendmt.  Place.  Depth,  Cauee  ^/aOmre. 

1  1804,  Dec.   Col.  Gantin,    Well  near  Powder  Mag.     75  ft. 

2  1805,  Aug.  ditto,        S.  W.  of  ArtiUery  Barrack,      119    auger  broke. 

3  Sept  ditto,  S.  £.  of  Regimental  Parade,  55  ditto. 

4  Oct.    ditto,  S.  E.  of  European  Barrack,  59  ditto. 

5  Nov.  ditto,  S.  W.  of  Artillery  Parade,  80  ditto. 

6  Dec.  ditto,                         ditto  127  ditto. 

7  1806,  Feb.  ditto,  ditto  94    ditto. 

8  Mar.  ditto,  ditto  124    earth  feD  in. 

9  Apl.  ditto,  same  operation  resumed,       127    auger  broke. 

10  1814,  May,  ditto,  S.  E.  of  ArtUlery  PUade,      140    suspended  by  rm»s 

11  Nov.  ditto,  the  same  renewed,  136    auger  broke. 

12  1819,  May,  ditto,  on  Artillery  Parade,  130    ditto. 

13  1820,  Apl.  ditto,  ditto  122§  ditto. 

14  May,  ditto.         Near  triangular  barrack,        128    earth  fell  in. 

15  1815,      Mr.  Jones  found  a  spring  in  red  sand  at        70    feet. 

16  1826-8,  Dr.  Strong,  bored  in  the  Circular  Canal  to    70    water  rose. 

17  he  also  made  several  borings  in  the  S.  W.  lake  to  40    thro'  similar  stnla. 

18  Dr.  Strong        near  the  Circular  Road,        70    hard  kankar. 

19  ditto  at  Rasapugla,  70    sand  fell  in. 

20  1830,  Strong,  Ross,  and  Kyd,  near  the  Fort  church,  176    shaft  injured. 

21  1832,  ditto,  near  St.  George's  Gate,  164    sand  fell  in. 

22  1833,  ditto,  ditto,  170    auger  broke. 

23  1832,  Dr.  Strong,  under  the  Lock  Gates,  Chitpore,    70    water  sprang  up. 
The  geohgical  question  of  the  probability  of  finding  a  spring  is  by  no  meani 

solved  by  the  results  of  these  numerous  experiments.  The  knowledge  which 
they  afford  us  of  the  nature  of  the  Calcutta  alluvium  may  be  summed  ap  in 
very  few  words :— (See  Plate  XIII.) 

After  penetrating  through  the  artificial  soil  of  the  surface,  a  light  bkie  or 
grey-ooloured  sandy  clay  occurs^  becoming  gradually  daricer,  as  we  A^mt^fn^, 
from  impregnation  with  decayed  vegetable  matter^  until  it  passes  into  a  stra. 
tumof  black  peat^  about  two  feet  in  thickness,  at  a  depth  in  Fort  William,  of  50 
feet  below  the  surfiioe.  In  excavating  the  Circular  Canal,  the  same  stratom 
of  peat  occurred  at  from  25  to  30  feet ;  and  in  the  Entallee  Canal^it  lay  just 
below  the  bed^  or  nine  feet  below  the  average  level  of  the  salt-water  lake. 

This  peat  stratum  has  all  the  appearance  of  having  been  formed  hj  the 
debris  of  Sundarban  vegetation,  once  on  the  surface  of  the  Delta,  but  gra. 
duaUy  lowered  by  the  compression  of  the  sandy  strata  bdow.  Assamii^ 
that  the  salt-water  lake  is  five  feet  above  the  average  height  of  the  ooeu, 
the  peat  stratum  is  about  as  much  more  below  the  present  level  of  the  sea. 

In  the  grey  or  black  day  above,  and  immediately  below,  the  peat,  logs  and 
branches  of  a  red*  and  of  a  yellow  woodt  are  found  imbedded,  in  a  mote 
or  less  decayed  state.  In  only  one  instance  have  bones  have  been  met  with, 
(at  28  feet),  and  they  appear  from  the  report  of  the  workm^  to  bekog  to 

^  The  common  SAudrk  of  the  Sandarbans. 

f  The  root  of  some  climbing  tree,  resembling  the  Briedelia.  N.  Waluch. 
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dea%  thoagli  they  were  nnfortanately  loet  before  examinatioiL  A  stratum  of 
sand  occurs  generally  above  the  peat  clay  at  from  15  to  30  feet  deep^  from 
which  the  wells  in  the  town  are  chiefly  supplied  with  brackish  water. 

Under  the  blue  days  at  from  50  to  70  feet  deep,  the  nodular  limestone  con. 
cretions,  known  by  the  name  ofkankar,  occur,  sometimes  in  small  grains  (calL 
ed  hajri  in  Upper  India)  with  the  appearance  of  small  land  shells ;  sometimes 
in  thin  strata  of  great  hardness,  and  sometimes  in  the  usual  nodular  shape. 

At  70  feet  occurs  a  second  seam  of  loose  reddish  sand,  which  yields  water 
plentifully.  It  was  reached  also  in  the  perforation  under  the  Lock  Grates  at 
Chitpore,  and  there  (as  Mr.  Jonbb  had  previously  asserted  from  his  own  ex- 
periment across  the  river),  the  supply  was  proved  to  be  derived  direct  from 
the  river. 

From  75  to  195  feet,  beds  of  yellow  day  predominate,  frequently  stiff 
and  pure,  like  potter's  day,  but  generally  mixed  with  sand  and  mica.  Hori- 
lontal  seams  of  kankar  also  run  through  it,  resembling  exactly  those  of 
l^dnapur  or  of  the  Gangetic  bason. 

Below  128  fSeet  a  more  sandy  yellow  day  prevails,  which  gradually  changes 
to  a  grey  loose  sand,  extending  to  the  lowest  depth  yet  penetrated ;  and  be- 
coming  coarser  in  quality  until  at  170 — 176  feet,  it  may  rather  be  termed 
a  quartzy  gravd,  containing  angular  fragments  of  quartz  and  felspar  larger 
than  peas,  such  as  are  met  with  near  the  foot  of  a  granitic  range  of  hills. 

This  stratum  has  hitherto  arrested  the  progress  of  the  auger;  the  greatest 
iepHk  attained  by  Dr.  Strong  near  St.  Peter's  Church  being  176  feet. 

The  evidence  of  this  gravd  might  tend  to  prove  that  the  auger  had  here 
l^etrated  through  the  bedofalluvium  of  the  Grangetic  ddta ;  while  the  sandy 
texture  of  the  undermost  layers  might  be  compared  to  the  probable  condi. 
tion  of  the  deposits  under  the  pow  advanced  head  of  the  bay,  not  yet  reach- 
ed by  the  more  easily  suspended  partides  of  clay,  nor  consolidated  by  vege- 
table matter,  like  the  tenadous  black  mud  of  the  Sundarban  creeks. 

Neverthdess,  we  must  be  cautious  in  forming  any  such  conclusions  upon 
dight  premises,  remembering  that  Colond  Gabstin  more  than  once,  condud- 
ed  from  similar  appearances  that  he  had  reached  the  rode  at  130  feet.  Be- 
neath the  quartzy  sand  may  possibly  occur  another  deep  stratum  of  tenacious 
day^  and  upon  piercing  every  such  stratum,  and  touching  a  seam  of  sand 
under  it,  the  chance  offers  of  succeeding  in  the  object  of  our  search. 

It  is  true  that  the  horizontality  of  the  delta  alluvium,  and  its  dose 
Bdghbourhood  to  the  ocean,  afford  arguments  against  the  probability  of 
finding  an  arteiian  spring  upon  the  hypothesLs  of  Hericart  de  Thury*,  that 
1%  of  basons  and  curved  or  doping  strata, — ^which  is  generally  adopted  as 
athr^iag  the  best  explanation  of  the  phenomena  of  such  springs :  but  in 
face  of  the  successful  borings  in  Holland,  and  in  many  other  flat  and  alluvial 
eoontrieSy  nay  even  in  insular  situations,  it  would  be  hazardous  even  in  a 

*  See  OiiBAifiNGf,  iii  10. 
2  B  2 
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geolof^  to  predict  want  of  sacoesB  in  Bengal,  iinleflfl  he  wm  w^ 

that  the  rodce  under  the  aUuvium  were  of  the  granitic  or  unetratified 

class. 

The  dq>th  yet  attained  is  very  trifling,  and  we  all  oonenr  in  thinking  tint 
the  experiment  should  not  he  relinquished,  until  the  ground  has  been  pteroed 
at  least  to  the  depth  of  500  feet.  Borings  in  Europe  seem  seldom  to  have 
been  undertaken  upon  purely  scientific  principles  or  expectations ;  sometimee 
they  have  started  in  direct  opposition  to  them,  and  yet  obstinate  perseverance 
has  frequently  been  crowned  with  success :  so  may  it  be  in  Imiia.  WkUa 
drawing  up  our  report,  we  hear  of  the  eminent  good  fortune  which  has 
Uttended  Lieut.  Fulut Ann's  attempts  in  Omerdt,  at  Jhmeddbad^,  where  wa. 
ter  rushed  up  with  great  force  through  the  tubes  to  the  astonishment  of  th» 
inexperienced  in  such  matters.  The  soil  of  the  pluns  in  Ouzerdi  ia  so 
BBndy  and  unretentive  of  moisture,  that  most  of  the  wells  have  a  d^th 
exceeding  100  feet  But  we  have  not  sufficient  knowledge  of  the  ooontry 
to  draw  any  deductions  applicable  to  our  own  position  in  BengaL 

2.  In  reply  then  to  the  second  query,  we  are  of  opinion  that  it  is  by  all 
means  expedient  to  continue  the  boring,  and  were  the  Sodety  in  a  condition 
to  afford  the  funds  necessary,  we  should  be  sorry  to  see  l^e  honor  of  ita 
superintendence  transferred  to  other  hands. 

3.  The  acddents  which  have  hitherto  impeded  the  progress  of  the  anger 
below  173  feet,  are  entirely  attributable  to  the  falling  in  of  the  lower  sandy 
stratum,  an  increasing  difficulty  against  which  no  suffident  remedy  has  bee» 
provided.  All  perseverance  in  boring,  as  long  as  this  inq>ediment  exists,  or 
is  not  counteracted,  has  been,  and  will  be,  an  absolute  throwing  wnj  of 
money  and  time. 

The  remedy  always  adopted  in  such  cases  of  bad  soil  at  home  oonsista  ia 
lining  the  pa€orated  hole  with  copper  or  east  iron  tubes  well  united  witb 
spigot  and  faucet  joints. 

It  is  therefore  indispensable  that  these  articles  be  provided  before  tiie 
boring  can  proceed  or  be  renewed.  The  tubes  may  either  be  supplied  from 
England,  or  now  that  the  casting  of  iron  is  practised  in  India,  they  may  be 
made  here :  the  expence  however  in  the  latter  case  is  estimated  by  one  of 
our  members  at  full  double  the  English  cost,  and  there  is  a  chance  of  fiulure 
in  the  texture  of  the  metal  firom  the  want  of  raw  material  to  fuse  with  tibe 
fragments  of  old  cast  iron  of  which  the  fount  usually  consists  in  India.  It 
seems  therefore  preferable  to  conunission  the  tubes  at  once  from  Snglandt, 
giving  the  manufacturers  every  information  regarding  the  nature  of  the 
soil  and  the  depth,  that  they  may  adapt  the  most  convenient  lengths  to 
the  tubes  of  the  different  grades  and  sizes.  At  the  same  tim^  any  new  tools 
or  apparatus  for  facilitating  the  operation  may  be  comnrisBioned  out. 

*  The  boring  was  commenced  at  the  bottom  ofan  abandoned  well, 
-f  We  onderstand  that  a  large  supply  of  cast-iron  tabes  and  boring  rods  was  brought 
oat  for  Madras  by  the  H.  C.  S.  Bnckinghamahire  this  season.— Ed. 
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TlMie  k  no  reasen^  however^  why  Uials  should  not  he  nuule  netttiwhile  ato 
t3ie  Government  fbimdery^  to  model  and  cast  some  of  the  tabes,  as,  if  siiGces»« 
fill,  there  would  be  ample  emjdojrment  for  them  hi  various  parte  of  India. 
Much  of  the  delay  experienced  in  the  latter  borings  has  been  attributed  to 
the  shortness  of  the  jointed  rods,  and  the  neoesaty  of  unscrewing  them  so 
often.  It  has  occupied,  on  an  average^,  five  hours  to  lift  170  feet  of  rod,  and 
the  daily  progress  at  that  depth  has  consequently  been  seldom  more  than  a 
foot :  although  a  gradual  improvement  has  taken  place  with  the  growing 
experience  of  the  workmen.  Thus  to  bore  the  first  shaft  of  175  feet,  con-i 
sumed  two  years :  the  second  of  164  feet  was  completed  in  one  year,  and 
the  third,  of  170  feet,  in  less  than  six  months.  Colonel  Gabstin's  operations 
aeem  to  have  been  much  more  rapid,  but  the  time,  it  must  be  remembered^ 
augments  in  a  geometrical  ratio  with  the  depth.  That  officer  had,  farther,  a 
more  efficient  establishment  at  his  command. 

A  new  set  of  stronger  and  longer  boring  rods  might  fadlitate  operations, 
but  these  and  all  such  other  details  may  safely  be  left  to  the  discretion  of  ait 
experienced  Superintendent,  such  as  Serjeant  Reid,  whose  ingenuity  will 
supply  expedients  as  accidents  may  occur  to  necessitate  them. 

Should  the  Government  undertake  the  experiment,  it  may  perhaps  be 
deemed  of  sufficient  importance  by  the  Honorable  the  Court  of  Directors,  to 
send  out  engineers  especially  versant  in  the  art  of  boring  the  earth.  At  any 
rate  we  venture  to  suggest  the  advantage  of  having  all  men,  intended  for 
their  Sapper  and  Miner  service,  instructed  in  the  practical  part  of  the  <^»enu 
tion  as  a  part  of  their  i^rofessioBal  education  at  Chatham. 

With  all  these  precautions,  we  do  not  anticipate  the  recurrenoe  of  any 
farther  insurmountable  impediments  to  the  auger,  until  it  may  readi  the 
aelualrock. 

4.  With  regard  to  the  expence  of  a  new  experiment,  we  have  been  in. 
formed  that  six  hundred  feet  of  tube  may  be  provided  for  less  than  £150. 
The  Society  has  expmided  on  three  protracted  operations,  including  the  cost 
(yf  wrought  iron  tubes,  &c  about  Rupees  3,000.  We  cannot  therefore  esti- 
mate that  one  steady  experiment,  tubes  included,  will  cost  so  much  as  these 
three  unsuccessful  attempts.  And  in  the  hands  of  a  Government,  which  has 
the  power  of  deputing  its  own  officers  and  men  to  conduct  the  work  on  duty^ 
nothing  beyond  the  small  contingttMies  for  repairs  of  rods,  wear  and  tear  of 
ropes,  &e.  can  properly  be  set  down  to  the  charge  of  the  experiment. 

Should  nothing  further  be  elicited  after  penetrating  500  feet,  or  even  "  to 
the  rock,"  than  the  knowledge,  that  a  spring  of  fresh  water  is  not  thus  pro. 
cnraUe,  it  wiU  in  our  q>inion  be  knowledge  cheaply  bought ;  and  although 
geological  researdi  is  not  to  be  put  on  a  par  with  the  direct  and  political 
ol>ject  of  providing  wholesome  water  to  the  garrison  of  Fort  William,  still 
an  acquaintance  with  the  depth,  variety,  and  nature  of  the  alluvial  deposits, 
which  separate  us  from  the  rocky  crust  of  the  globe,  and  of  the  coincidence 
of  the  subjacent  strata  with  some  of  the  rocks  which  have  been  developed  to 
our  view  above  ground,  by  geological  or  physical  causes^  cannot  but  prove 
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intemtlng  to  the  Govemmait^  to  the  sdentific  worlds  and  to  manldndiii 
g^eneraL 

(Signed,)        W.  H.  Mill,  D.  D.  T.  P. 

W.  N.  Forbes,  Capt.  Etigineen. 
J.  M.  Seppinos. 
J.  Lanostafp. 
Asiatic  Societjft  ApartmenU,  J.  N.  Casanova,  M.  D. 

20ih  July,  ldS3.  N.  Wallich,  M.  D. 

VI. — Miscellaneous. 
Remarts  on  Hutton*s  Maihematies. 

To  the  Editor  of  the  Asiatic  JoutdaL 
Sib. 

I  obsenre  occuional  strictures  on  maUiematical  and  physical  works  in  the  mif- 
cellaneous  department  of  the  Journal  :  I  am  therefore  induced  to  send  you  the  fol- 
lowing observations  on  some  passages  in  Dr.  Hutton's  Course,  which  if  not  iacoa- 
sistent  with  your  plan  you  may  perhaps  find  a  place  for. 

The  first  subject  of  remark  is  the  Doctor's  method  of  treating  the  hyperiN>Is  in 
his  conic  sections*.  Here  he  appears  to  have  made  it  too  much  his  object  to  point 
out  the  strong  analogy  which  subsists  between  it  and  the  ellipse,  which  is  indeed 
both  striking  and  interesting ;  but  in  keeping  to  this  one  point  be  has  sometima 
gone  too  much  on  the  general  idea,  and  has  not  attended  sufficiently  to  the  tpedfic 
properties  of  the  curve  in  question,  giving  his  demonstrations  in  the  same  wordi  for 
both  these  sections  of  the  cone,  in  one  or  two  instances,  where  the  correspondeoce 
was  scarcely  dose  enough  to  admit  of  this  method  of  procedure. 

To  come  to  particulars.  In  Prop.  I.  the  squares  of  the  ordinates  are  proved  to  be  In 
each  other  as  the  rectangles  of  the  abscisses,  but  only  be  it  observed  in  regard  to  the 
primary  curve.  In  Prop.  II.  Dr.  H.  comes  to  shew  that  the  square  of  the  tnnsvene 
is  to  the  square  of  the  conjugate  as  the  rectangle  of  the  abscisses  to  the  square  of 
their  ordinate ;  but  his  first  step  consists  in  assuming  the  semi^oijugate  to  be  aa 
ordinate  to  the  curve.  Now  this  I  contend  is  premature,  for  of  the  conjugate  hyper- 
bola nothing  has  yet  been  said,  but  that  it  exists,  and  this  in  the  definitions  only. 

The  difficulty  might  perhaps  have  been  evaded  by  adding  after  Prop.  I.  somethinf 
similar  to  the  following  :  Scholium."  The  above  proposition,  as  the  reader  will 
observe,  is  identical  with  Prop.  I.  of  the  ellipse,  but  the  analogy  between  the 
curves  is  yet  closer  than  these  corresponding  properties  of  the  abscisses  and  ordi- 
nates would  at  first  sight  suggest ;  for  if,  as  in  the  ellipse,  the  square  of  the  ixti 
A  B  is  made  to  the  square  of  another  line  passing  through  the  bisecting  point  at 
right  angles  to  A  B,  and  bisected  by  A  B,  as  the  rectangle  under  the  abscisses  of 
an  ordinate  to  the  square  of  that  ordinate,  it  will  be  a  conjugate  axis  to  A  B  corre- 
sponding to  the  conjugate  axis  of  the  ellipse,  through  which  conjugate  cnrrci 
passing  complete  a  conformity  between  these  two  sections  of  the  cone,  which  is 
very  close  and  remarkable." 

From  Prop.  II.  all  goes  on  with  apparent  smoothness  till  Theor.  X,  where  in 
proving  that  the  parallelograms   inscribed  between  four  conjugate    hypeibolat 

*  See  on  this  head  ^^^s  paper  in  Gleanings^  iiL  p.  161,  313.— £a 
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are  equal  to  eftdi  other,  mod  to  the  rectangle  of  the  two  axes,  it  is  assum- 
ed that  in  Prop.  VII.  it  had  been  shewn,  that  if  a  tangent  and  ordinate  be 
drawn  from  any  point  in  the  curve  meeting  the  transrerse  axis,  the  semi-transverse 
will  be  a  mean  proportional  between  the  distances  of  the  said  intersection  from  the 
centre,  whether  the  curve  be  the  one  cutting  the  said  transverse  or  its  conjugate, 
whereas  it  has  only  been  shewn  in  the  former  case.  There  is  to  be  sure  no  great 
difliculty  attending  the  demonstration  of  the  latter  case,  when  the  former  is  given ; 
but  still  it  is  an  obstacle  every  reader  will  not  take  the  trouble  to  master,  nor 
perhaps  every  teaclier  be  at  the  pains  to  make  his  pupil  overcome. 

I  will  only  add  one  other  remark  at  present,  and  that  on  a  subject  dosdy  con- 
nected with  what  precedes.  In  the  demonstration  of  the  problem  of  the  triaectioB 
of  an  arc,  vol.  III.  p.  217  a  step  has  been  omitted.  It  follows  fipom  Cor.  Theor.  2 
that  in  the  equilateral  hyperbola  the  rectangle  of  the  abscisses  is  equal  to  the 
square  of  the  ordinate,  and  after  a  short  deduction  by  Theor.  18  *<  to  K'KIsAK  K ' 
the  last  reference  has  not  been  given. 

Tirhoot,  19M  June,  L.  D. 

2,'-Th€  Royal  Society. 

The  annual  address  of  the  Dukk  of  Sussex  to  the  Royal  Society*  evinces  a  real 
desire  on  the  part  of  the  Royal  President  to  identify  himself  in  its  interests,  and 
to  awaken  a  new  and  rtformmg  spirit  in  this  veteran  establishment,  which  has  of 
late  years  exhibited  rather  more  indulgence  in  the  election  of  its  members,  and 
the  selection  of  its  papers  for  publication,  than  was  consistent  with  the  dignity  of 
la  haute  science.  The  council  it  seems  have  taken  the  hint  of  Mr.  B  abb  age  to 
submit  every  paper  to  a  Committee  previous  even  to  its  being  read.  We  have 
before  remarkedf,  that  the  custom  of  the  Academies  of  Science  and  Medicine  ai 
Paris,  of  requiring  such  written  reports,  has  produced  a  collection  of  essays  on 
all  subjects  in  general  more  valuable  than  the  original  communications  upon 
which  they  are  founded,  because  the  persons  who  are  selected  as  Committee  men 
are  "  veterans  in  their  respective  sciences,  who  have  earned  by  their  labours  an 
European  reputation."  The  class  odavane  however  to  which  these  duties  are 
entrusted  in  Pkris  is  nearly  wanting  in  England,  where  the  Members  are  not 
supported  by  Government  pensions,  and  there  are  few  private  professorships  in 
which  the  otimm  of  dignified  retirement  can  be  devoted  to  such  objects ;  while 
for  the  rich  amateur  or  the  laborious  practitioner  the  task  would  be  alike  unwel- 
come and  unsuitable.  The  President  however  is  satisfied  that  qualified  men  will 
be  found  ready  to  sacrifice  both  time  and  labour,  out  of  their  sympathy  for  the 
scientific  honour  of  their  country.  We  hope  to  find  these  expectations  realized  in 
respect  to  the  Royal  Society ;  and  we  would  suggest  that  the  pUn  of  reports  on 
papers  should  be  introduced  in  our  own  society  :  the  reports  will  be  more  useful 
here  to  shew  upon  what  studies  our  members  are  engiged,  because  so  long  an 
interval  icenerally  ensues  before  their  original  papers  are  doomed  to  see  the  light 

The  obituary  catalogue  of  the  past  year  is  heavily  charged.  Sir  Evcrakd  Home, 
the  author  of  107  papers  on  comparative  anatomy  in  the  Transactions  ;  Sir  Jambs 
HALL,the  experimental  supporter  of  submarine  volcanic  agency;  Groombki]>6E,  th» 

*  Printed  in  the  PhiL  Mag.  Feb.  1833. 
f  Vol.i.p.a67. 
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Mtronomer ;  Lmlu»  the  cbembt  (not  a  F.  R.  S.)*  i  of  fimiga  BMBpsbm,  Um  gmH 
CvTiBR  ;  Chaftaii  ;  the  Baron  de  Zach»  and  B.  Oft^At^,  aatiionoffert ;  A|it. 
ScA&PA>  the  anatpmist,  hare  all  bequeathed  their  illuatrioiu  names  to  science. 
Sir  Jambs  Maokintosh  and  Colonel  Mark  Wuils,  we  may  in  some  ntt^an  1^ 
^usm  to ;  the  former  was  for  eight  years  Recorder  of  Bombay,  the  latter  is  kaeva 
for  his  Researches  on  the  History  of  Mysore :  let  onr  readets  reflect  upon  the 
adnrntages  which  the  Prcsjlobnt  supposes  them  to  possess  £pom  their  Indian 
training. 

'*  Colonel  WiLKS  must  be  considered  as  one  of  those  distinguished  men  who  hsEre 
been  formed  by  the  system  of  our  Indian  Empire.  The  possessuMi  of  great  com- 
mands, upon  which  the  happiness  and  misery  of  considerable  nations  are  < 
cnt,  and  the  intense  feeling  of  responsibility,  which  is  connected  with  th 
justration  of  trusts  so  important,  i»  well  calculated,  under  all  ciicamstaneea>  to 
call  forth  into  action  the  highest  powers  of  the  human  mind  i  and  particinlw^ 
so,  #hen  they  hare  been  previously  exercised  and  fortified,  as  in  our  Indian  serrioe, 
by  the  severe  study  of  oriental  languages,  and  by  the  successive  occupation  of  dif- 
ferent oflices,  with  a  great  diversity  of  duties  :  it  is  to  such  causes  that  we  are  to 
attribute  the  frequent  union  which  we  observe  in  this  service  of  the  greatest  dvil 
and  military  talents  with  the  most  profound  acquisitions  in  oriental  learaing  ;  it 
is  to  this  system  that  we  are  indebted  for  the  production  of  a  Duncan  and  a  Huv- 
AO,  an  Elphinstonk  and  a  Raffles,  a  Colbbrookb  and  a  Malcolm,  and  a 
crowd  of  great  men  who  have  done  so  much  honour  to  our  Indian  OovenunenL'* 

At  the  conclusion  of  his  address,  the  President  alludes  to  the  precarious  podtioa 
of  Captain  Ross  and  his  companions.  It  is  more  than  three  years  since  he  started 
on  his  forlorn  expediton,  to  retrieve  the  glory  which  he  considered  had  been 
shorn  from  him  by  the  greater  success  of  others  in  the  expbration  of  the  Pblar  Sea ; 
and  no  tidings  have  been  yet  received  of  him.  A  vessel  is  now  preparing^  under 
the  auspices  of  the  Geographical  Society,  to  pursue  the  supposed  track  of  the 
party,  and  if  possible  relieve  the  anxiety  of  their  friends  and  relations  with 
some  certain  intelligence  of  their  fate. 

3.— Difcovery  qf^Bed  Q/FottU  (Mttrima  ?)  SMlt  on  ihi  T^le  Lmi^f  Cm$ff^ 

India, 

A  drcamstance  which  most  prove  highly  interesting  to  all  lovers  of  geology,  has 
lately  been  brought  to  light  by  the  discovery  of  a  bed  of  fossil  shdls  (marine  }) 
in  a  good  state  of  preservation.  Accidtot,  as  usual,  in  discoveries  of  this  kind,  led 
lo  their  detection.  A  well  had  been  sunk  some  14  years  ago  by  a  native,  half 
a  mile  distant  from  Saugor,  beside  the  road  leading  to  Jubbulpore,  and  with  the 
•tones  turned  out  of  it,  he  erected  a  small  hut  for  his  workmen,  little  dreaming  st 
the  thne  he  was  piling  Up  sudi  geological  treasures.  A  man  the  other  day,  aeeiiY 
•omething  unusual  in  a  lump  of  the  limestone  of  which  the  hnt  was  bnilt,  dr^ged 
it  out,  and  took  it  to  his  master,  Mr.  Fraaer,  who  immediately  reoognised  it  as  heu^ 
a  shell.  So  interesting  a  fact  could  not  be  lost  sight  of,  and  means  were  imsftedi- 
atdy  taken  to  follow  up  the  discovery.  On  searching  the  walls  of  the  dwelfiag^ 
ieveral  other  stones  equally  rich  in  riiells  were  detected,  and  the  owner  of  <Im 

*  Professor  Barry,  Lecturer  at  Gut's,  fell  a  victim  to  the  impnideni  pursuit  of  Us 
chemical  inquiries,  from  the  explosion  of  some  gases  in  a  highly  condcBsad  alite^  upon 
which  he  was  experimenting. 
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ground  betng  qoestknied ;  stated,  they  came  out  of  the  well  about  half  way  down ; 
bnt  ocnlar  proof  was  not  to  be  obtained,  from  the  sides  of  the  well  being  stoned 
np  with  large  blocks  of  sandstone.  To  allow  a  point  of  so  much  interest  to  remain 
in  doubt  would  hare  been  highly  culpable,  and  Dr.  Spry  immediately  set  about 
■inking  a  shaft  parallel  to  the  well,  that  the  locale  might  be  effectually  set  at  Test. 
After  sinking  through  basalt,  both  soft  and  hard,  he  came,  I  understand,  upon 
a  bed  of  soft  fatty  red  soil,  containing  nodules  of  lime,  and  presently  reached  the 
anxiously  sought  limestone  bed,  from  which  he  had  the  satisfi^tion  of  disentomb- 
ing some  rich  specimens  of  shells.  The  bed  is  formed  exactly  17  feet  below  the 
present  surface.  The  shells  are  univalred  of  different  sizes — some  nearly  as  long 
as  the  hand,  and  all  of  them  are  what  is  termed  revened  shells*.  I  understand, 
howerer,  he  is  proposing  to  send  an  account  of  them  to  the  Asiatic  Society,  and 
I  shall  not  therefore  yentnre  to  do  more  than  announce  the  discovery  to  you.— 
Mqfuitul  UkhUr. 


4. — Indian  Zoology. 

EgfTMcU  fnm  tht  ProendmgM  <(f  tht  Zoohgieal  Society,  ^iprU  10,  1832. 

Mr.  Gray  enumerated  the  following  species  of  the  genus  Parttdosunu,  all  of  them 
as  far  as  their  habitat  has  been  ascertained,  natives  of  India  and  the  Indian  Islands* 

1.  Paradoxurui  T'ypus.  F.  Cuv.,  Mamm.  Litb. 
Genette  de  France.  Buffi,  Hiat.  Nat,  SuppL  iii.  t  47. 
Virerra  nigra.    Detm.,  Mamm.  p.  208. 

This  species  appears  to  be  the  Mwk  and  Muiiy  Weasel  of  Pennant's  Quadrupeds, 
both  taken  from  Sir  Elijah  Impbt's  drawings,  but  not  the  PUotelle  Weasel  of  the 
same  author,  which  has  hairy  soles.  There  is  a  rariety  now  living  in  the  Gardens 
of  the  Society,  which  may  be  called  yWi^tnofut,  it  being  nearly  black  in  conse* 
quence  of  the  length  and  number  of  the  black  hairs,  which  only  show  the  fulvous 
nnder-iur  between  their  rooU.  It  has  a  very  distinct  pale  spot  above,  and  another  be- 
neath, the  eye. 

The  three  following  species  are  only  known  by  the  drawings  of  Dr.  Hamilton  and 
Gen.  Ha&dwickx,  the  former  of  which  were  liberally  lent  to  Mr.  Gray  by  Dr. 
Welkins  and  Dr.  HonsrisLD,  in  order  to  enable  him  to  determine  by  actual  com- 
parison the  qpecies  described  finom  them  by  M.  de  fiLAiNviLLs.  The  first  two 
appear  to  agree  with  Par.  Typos  in  having  pearly  naked  ears,  and  may  possibly 
be  the  only  varieties  of  that  species ;  the  third  approaches  more  neariy  to  Par* 
Mmmgas. 

2.  Pabadoxueus  Pknnantii.    Pot.  palHdi  eineraseenH-knmneus,/aseiis  ob- 

seuris  saiwratiorUms  lateralibus  i  auriculisnudiusculisi   arbitis    albidist 

artubus  coMdmque  dmidio  apieaU  wlgresceniibus, 
lliis  animal  is  stated  by  Gen.  Hardwicke,  from  whose  drawings  the  character  is 
taken,  to  be  found  in  the  upper  provinces  of  Bengal,  and  to  be  very  destructive  to 
poultry  and  game.     Its  head  and  body  measure  21,  ito  tail  23,— making  a  toM 
length  of  44  inches.    The  ears  and  sides  of  the  nose  are  pale  fleshncoloured. 

*  The  same  curious  hid  b  observable  in  the  silicified  footnl  shells  lately  presented  by 
Br.  Spilsbvy  to  the  Asiatic  Society.--BD. 

2  C 


Digiti 


ized  by  Google 


9» 


UtspOflMmi*  C^v&T, 


IcUtnmoA  B«odar.  A«b»  jr<9«. 
^,  Paradoanurm  Bimdar, 

Viverra  Bopav.  Bhim.»  in  Ihtm  Mamm.  p.  210, 
Tl^is  ipecics  Inhabite  Bengal,  where  IX  iscaUed  the  Jfa*-€W.  Ita  ha4  aad 
hody  meaaare25,  iU  taU  24,— making  a  total  length  of  49  inchea.  Dr.  Hamiutos's 
r^Hced^T8,.£rom  nfhich  this  animal  was  deieahedhy  M*A»BftAivTHAn,agtecs 
with  Gen.  Habdwickb's  drawing  in  almoft  every  particular,  except  that  in  Ihe 
former  the  nose  is  rather  sharper,  and  the  tail  not  quite  so  busby  as  in  thektM. 

4.  Paradtuntrw  prehmuHU. 
lehncnmon  prehensilis.  Ham,,  MSS. 

Viverra  prehensilis.  BUmv,  in  Desm.  Mamm.  p.  208. 
This  species  is  only  known  from  Dr.  Hamilton's  drawing ;  it  appears  dbtinct 
from  any  of  the  others,  more  especially  in  the  bands  of  the  sides  of  the  hvk  bong 
formed  of  oblong  nearly  confluent  spots,  and  in  the  length  of  the  tail,  which  has  a 
long  white  tip.  The  central  dorsal  streak  is  not  very  distinctly  marked,  and  the 
dark  line  in  the  drawing  may  perhaps  be  intended  for  the  shadow. 

5.  Paradoxurut  Mu$anga, 

Virerr^  Musanga.  Horrf.,  Zool  Re».  t  5. 

Viverra  fasciata.  Detm.,  Mamm,  p.  209  ? 
The  very  young  animal  is  pale  ash-coloured,  with  three  distinct  black  donal 
bands,  and  the  sides  spotted.    Its  fiir  is  very  close  and  soft,  mixed  with  acattercd 
very  rigid  rather  longer  blapk  hairs. 

6.  Pakadoxukus  dubius.  Par,  pattiit  flmfttemii-ehieret^,  piUg  dorti  kmfiot- 
^bu»  ofiee  brwmm,  »ubiiu  fiavwsmii'aJbiduM  t  dano  fateUs  eentrmUhmi  trUm, 
laterib^tque  maculii  irmmiii  htecntpieuis ;  etpite,  marieuHM pUomt^  ftdOmtfH 
eoMtaneifi  cauddprmitir  imam  bann.  uoffro  bnmned :  maaUm  n/rtn^ve  adimm, 
alienui  ntpra  genas,  fatciaque  itUerawrumlarit  irmuverHB  piBs  aibo-apieuktit 

This  species  is  described  Crom  a  young  specimen  sent  to  thfi  Bjiti^  Mosenm  by 
Dr.  Horsfield  :  it  may  be  only  a  variety  of  P<r-  MumnffOy  but  cannot  be  the  genenl 
state  of  the  young  of  that  species,  which  is  described  above.  It  is  probably  the 
Javanese  variety  of  the  Mutang  described  and  figured  l^  Dr.  Homirid, 

7.  Paradoxunu  hermapkroditni. 

'^verra  hermaphiodita.    Palku,  m  Sekreb,  SiHtgtk,  p.  42G. 
Ue  description  of  the  glandular  fold  between  the  anm  and  penig^  proves'  Au 
■pedaa,  which  is  only  known  by  PaUas's  description,  to  be  a  Paradojnnmi,    U 
appears,  to  raaemble  the  preceding,  but  differs  in  having  the  entire  thitMU  Mack, 
and  in  its  black  dorsal  bands. 

8.  pAmADOzvBrs  Pallasii.  Par.  mgretcenH-gritens,  nigra  attoque  itUenm^ 
tm,  ia^fifd  palUdior ;  dorMO  fucid  latiuaeutd  maeulitque  parvit  uMttfoe  Msef»- 
oMbfii  idgrii :  artnbw,  Uderibut  i^femi,  eavddque nigreticentibtu .fade  mpd 
maeMtiirinqueadnatum,  alterd  tub  ocuios^faaeidque  trantverwdp^fimtm 
pome  gmoi  ad  gvtam  wque  dueid,  albi» ;  aurieuli$  mtdiuiculis ;  gtUd  aaUei, 
migrmemtth^it^edf  pottici  dnereo-albidd ;  eaudd  carpore  lomgiore, 

Pir.  albifirons.  lAtt  in  Report  qf  Council  Zool,  Soe.  1831,  kaudF,mo^  Jte, 
Mue.ix. 
'  This  species  is  described  from  a  living  specimen,  in  t^e  Jtj^ic^pnjLol  ikm  fiinjii  11^ 
brought  from  India,  and  presented  by  Mr.  Buchanan. 
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9.  PAKADOXumvs  Ckossii.  Pdr.  n^h  nij^eicens,  inlU  pTumbeis  nigro-dpicU'^ 
kUis,  ti|/Vd  JUme9eent,  pUU  aJbo-apicfdatia  ;  auriculU  apiee  nudiweulU;  fseie 
mmrieuU$  extern^  ad  bakin,  pe^Rhu,  cattda^  dodrdnfe  apicali  nigro-brutmeu ; 
matM  rotmM  paRdA  ad  nasum  ntHnquty  alterdque  mmore  ntb  oculos;  fronts 

l%e  leofth  of  the  Kead  and  body  is  21  inches,  of  the  nose  to  the  front  of  the 
«ar  3§,  of  th«  tiul  I64  of  the  fore-foot  to  the  elbow-joint  4},  and  the  distance  from 
the  badt  of  the  fore-foot  to  the  front  of  the  hind-,  8  inches.  The  species  is  de- 
scribed firom  a  specimen  lately  living  in  the  Surrey  Zoological  Gardens,  and  since 
presented  by  Mr.  Cross  to  the  British  Moseum,  where  both  the  skin  and  dieleton 
are  preserved. 

10.  Paradosuru9  leucopus,    Ogilby,  in  Zool.  Joom.  iv.  p.  304. 

11.  Pakadoxurus  Hamiltonii.  Par,  auricuUtpiioM!  dor$a  jpriseucinentemie' 
piUt  nigro-qneulatU  iniermiatU,  ieriebus  gex  vel  aepttm  maeularmm  r^^imib- 
rum  nigrarum ;  facie  dorto  concohre,  ttrigd  angu9td  nigrd  mttr,  aiterdqwtiirbt' 
que  nqtrh,  oculos  ifaeeid  tiuekati  medid  nigrd,  lateratt  utrmque  breviore  paiOd- 
brumud ;  pedUme  doreo  ctmeohrUnu;  eaudd  corpore  eeequihngiore,  rttfeeemti^ 
bnamed^  tmkuHs  anguetie  tubaquaUbus  nigris  vernu  apicem  remotioribue. 

This  species  is  described  from  a  living  specimen  in  the  Surrey  Zoological  Gar* 
4eBs,  which  has  been  in  Mr.  Cross's  possession  about  two  years. 
12«  Paradoxurui  larvatue. 

Chilo  larvatus.    Ham,  SmUk,  in  Grif.  An,  Kingd-y  ii.  p.  281. 

Viverra  larvata.     Orag,  8pic,  Zool,  p.  9. 

Fkgama  larvata. .   Oragy  Proe,  Comm,  Zool,  8oe,  1.  p.  96. 

13.  PAftADoxuK08  TRiYiBOATUs.  PoT,  uigrmcenH^iHUiy  if^rh  gHieut ;  oa- 
pUe  eaturatioret  dorm  flueiu  tribut  hngitudinaHbue  medUe  nSgrteeeimbui , 
pedibui  cauddque  eorpore  kmgiore  ntgrie  ifaeeie  immaeulatd, 

Viverra  trlvirgata.    Rekm.,Muei  Legd, 

This  species  is  described  from  a  specimen,  in  the  Leyden  Museum,  sent  from  the 
Moluccas.  The  teeth  agree  with  those  of  the  genus  in  every  particular,  except 
that  the  cheek-teeth  are  rather  shorter. 

14.  Paradoxuruef  bmofatue. 

Viverra  binotaU.    Retnw,,  Orag,  8pie,  Zool,  p.  9. 

Mr.  Gray  referred  this  animal  to  the  genus  Paradosurui  with  some  doubt,  he  not 
liaving  seen  the  teeth.  Its  walk,  however,  is  tmly  plantigrade.  The  habitat  of 
Ashaniee,  given  to  it  in  the  Leyden  Museum,  may  be  questioned :  it  was  obtained 
from  an  old  Dutch  collection,  in  which  it  is  possible  that  the  localitidi  were  not 
strictly  preserved. 

To  this  enumeration  Mr.  Gray  added  the  indication  of  an  animal  known  only  by 
•  r6ngh  sketch  brought  by  Mr.  Finlayson  from  Siam,  and  deposited  in  the  Library 
of  the  East  India  Company.  This  he  proposed  to  call  Paradoxurue  Fimlageonu, 
mnd  described  as  being  pale-brown  ;  with  a  band  across  the  middle  of  the  muzzle, 
aad  another  across  the  orbits  (including  the  eyes,  and  expanding  on  the  back  of 
the  cheek),  the  ears,  and  three  continuous  narrow  lines  along  the  middle  of  the 
back,  blackish  brown ;  the  feet  blackish ;  and  the  tail  cylindricaL  He  also  consi- 
dered it  probable  that  the  Chette  de  Malacca  of  Sonnerat,  Vog,  X,  91,  the  Vkferra 
JftflseCfMJfofGmelin  belonged  to  this  genus,  with  which  it  agreed  in  seireral 
partioiihto  of  itt  mode  of  colouring,  although  it  differed  in  having  n  black 
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t6d  JlMlysii  of  Booh,  (Jwr, 

■traak  dong- the  middle  line  of  its  Wly,  a  character  eorflB«  to  few  auoiigthe 


WHh  re«pect  to  the  P<ir«to*iiri»  <wr«i»  of  M.  F.  Cavler,  he  stated  thathewas 
inclined  to  holiere  that  it  rerfly  belonged  to  the  genos  on  account  of  ita  ndwd 
•oles,  but  was  certainly  not,  as  had  been  imagined,  the  young  of  Par.  T^pm. 
,  Mr.  Gray  addedv  that  figfures  of  the  Purr.  PeniMntu,  Bondm',  prekemtm^  P^ 
kms  and  HarmUomHy  are  engraved  for  the  forthcoming  No.  of  the  *  lUnstratioiiB  of 
Indian  Zoclogy.' 


VII. — ^Analysis  of  Books. 

Bmdi  qf  Astronomical  Olnrvaiumf  made  at  the  HorChU  the  Ba»t  India  Compamf'9 
Obnrvatory  at  Madraa,  By  Thomas  Granville  Taylor,  Esq.  Astronomer  to  the 
HosCble  Company.  Vol.  /./orl831. 

The  Madras  Observatory  has  long  since  established  ito  character,  at  w^  for 
laborious  diligence  in  the  proper  duties  of  ito  professional  calling,  as  for  other 
collateral  researches  which  naturally  fall  into  the  hands  of  a  sdentiftc  astroaaiiia'. 
Under  Mr.  Goldingham's  superintendence  four  ponderous  foolscap  tomes  of 
astronomical  observations  were  given  to  the  public,  and  one  volume  of  "  Papers  " 
containing  miscellaneous  matter  of  great  interest. 

From  the  imperfection  of  the  instrumento  then  attached  to  the  establishment, 
(a  20-ioch  transit  instrument,  a  12-inch  altitude  instrument,  and  a  zenith  sector,) 
the  astronomical  results  were  not  of  a  class  to  satisfy  expectations  in  the  present 
advanced  state  of  that  science.  In  other  investigations  Mr.  Goldiagham'a  name 
will  be  long  quoted  as  of  paramount  authority.  His  pendulum  experiments  at 
Madras,  and  on  the  equator,  are  of  the  highest  value :  his  determination  of  the 
velocity  of  sound  under  different  pressures,  temperatures,  and  directions  of  the 
wind,  from  a  verj'  long  series  of  experimento,  is  most  conclusive  and  satiafiictary': 
and  his  meteorological  series  for  21  years,  although  unfortunate  in  the  boms 
selected  for  the  Barometer,  contains  abundant  means  of  fixing  the  curves  of  I 
perature  and  pressure  for  the  latitude  of  Madras. 

But  the  present  volume  (printed  also  in  a  better  form  and  type),  is  the 
mencement  of  a  new  and  purely  astronomical  series.  We  may  date  the 
ration  of  the  Madras  establishment  from  the  year  1830,  when  a  5-feet  transit 
instrument,  a  4-feet  mural  circle,  and  a  5 -feet  telescope  equatorially  monntad, 
which  had  sometime  previously  arrived  from  England,  all  made  expressly  «for 
the  observatory,  were  set  up  for  use  upon  a  solid  and  insulated  basement  of 
masonry,  45  feet  long  and  12  feet  broad,  tapering  to  6  at  top,  and  7  fiee^  high. 

With  every  particular  of  the  adjustment  of  the  new  instruments,  Mr.  Tati,oe 
makes  us  fully  acquainted :  the  setting  up  and  the  error  of  the  meridian  mark :  the 
errors  of  level,  of  coUimation,  of  azimuth,  and  of  the  clock,  for  every  day  of  the 
year;  and  the  formula  applied  in  each  case  for  the  necessary  correctiona.  Mr. 
Taylor  is  so  far  of  the  French  school  that  he  prefers  computing  the  corrections  doe 
to  each  observation  rather  than  attempting  to  avoid  them  by  continual  adjustment 
of  the  screws  of  his  instruments,  and  in  this  practical  maxim  we  concur  with  him 
from  experience ;  the  more  immovable  the  standing  parte  of  an  instrument  remaiiit 
the  mora  consistent  and  even  will  the  observations  be  found. 
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The  retnlts  of  our  atUonomtr's  labour  am  not  only  moft  eraditable  to  bignel^ 
but  they  prove  how  much  may  be  effected  by  steady,  well-instructed  nacive  twigtanti; 
lor  during  -the  six  months  of  Mr.  Tatlo&*s  deputation  to  Calcutta,  to  anist  in 
measariog  the  Barraokp^  Base,  for  the  great  Trigonometrical  Survey,  the  fbtfr 
pundits  attached  to  the  observatory  had  entire  possession  of  the  transit,  the  mural, 
and  the  Satefiite  teletoope,  and  very  few  cases  occur  in  which  iheie  is  room  to  note 
**  uuacamnhifth/*  against  an  entry  in  the  register  :  at  first  only  some  maliciouti 
btruder  was  constantly  giving  annoyance  by  breaking  the  cross  wires  of  the  transit, 
as  if  to  try  the  patience  of  the  new  master. 

In  all  computations  of  results,  the  observatory  itself  is  made  to  flimish  the  data'; 
this  also  is  a  proper  rule,  for  the  climate,  temperature,  or  clearness  of  the  air  have 
influences  on  refraction,  and  irradiation,  which  should  not  be  trusted  to  estimated 
values.  Thus,  our  author  finds  the  mean  diameter  of  the  sun  16^  O'^'IS,  differing- 
(how  much  ?)  from  European  determinations.  The  effects  of  irradiation  are 
closely  connected  with  the  sensibility  of  the  eye.  Differences  of  six  or  eight  seconds 
will  occur  with  different  observers,  and,  Mr.  Tatlob.  says,  it  is  no  difficult  matter 
in .  Dr.  Maskbltmi's  catalogues  to  discover  when  a  new  assistant  came,  from 
this  dfcumstance. 

FoUowing  the  tables  of  the  sun's  diameter,  we  have  a  very  full  table  of  R.  A.  and 

N.  P.  D.  of  the  sun,  with  the  errors  of  the  Tables  computed  for  each  observation, 

end  from  these  the  deduced  obliquity  of  the  ecliptic  for  1st  January  1831  is  found 

From  observations  near  the  summer  solstice  =  23*  27'  40^'  41. 

From   do winter  solstice  =  23*  27'  38"'  98. 

or  after  correcting  Ooldingham's  latitude  of  the  observatory,  by —  0"'  71, 

The  mean  obliquity  =  23   27'  39"-7  :  in  the  Naut.  Aim.  it  is    23«  27'  42"1. 

But  we  have  not  space  to  enter  into  detail,  and  must  confine  ourselves  to  the 
beads  of  Mr.  Tatloe*s  results. 

A  table  of  the  deduced  error  of  the  equinoctial  points  follows  :  and  then  we 
have  the  A.  R.  and  N.  P.  D.  of  the  several  planets,  including  the  Oeorgium  Sidus. 

Towards  the  determination  of  the  longitude,  we  have  84  comparisons  of  observed 
R.A.  and  N.  P.  D.  of  the  moon,  with  her  interpolated  place  from  the  Nautical 
Almanac ;  one  lunar  eclipse ;  and  21  eclipses  of  Jupiter's  Satellites. 

Mr.  Taylor  here  also  notices  the  different  effects  of  irradiation  npoo  different 
obaerverS)  which  cause  the  semi-diameter  of  the  moon  to  appear  variable  in  its 
ymlne,  and  necessitate  an  equal  series  of  observations  on  both  limbs  to  find  the  true 
pftsaagcs  of  the  moon's  centre*. 

No  attempt  is  made  to  deduce  the  longitude  from  the  lunar  transits,  because 
vafident  dependence  cannot  be  placed  on  the  lunar  tables.  The  observations  are 
however  all  compared  with  the  interpolated  place  of  the  moon,  from  the  Nautical 
Almanac,  and  the  errors  of  the  tables  set  forth  :  they  vary  from  -^  15  to  —  17 
seconds  in  time. 

The  mean  of  the  1st  and  2nd  Satellite  observations  gives  the  longitude  from  Green* 
wkb,  S  hours,  21  minutes,  5.4  seconds,  differing  about  a  mile  from  Mr.  Ooldino- 
BAli*s  determination.    Out  of  51  observations  of  stars  culminating  with  the  moon,  . 

^  In  a  series  of  lunar  transits  observed  at  Benares,  with  an  18-inch  instrument, 
there  was  always  a  difference  between  the  observed  and  calcalated  times  of  the 
■loon's  diameter  passing  the  meridian,  of  nearly  a  second  in  Hme^^OrisMt.  Mag,  vii. 
p.  92,  App. 
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(not  dOmmUatkkff  ker»  m  tbe  Printer's  denl  his  made  it,)  at  Madras,  fire  are 
prorided  with  corresponding  sights  at  the  Greenwich  obsenratory,  and  six  with 
the  same  at  the  Cambridge  obsenratorf .  From  thfesethe  Mspdrai  hmgitlide  tdnm 
out  5  hours,  21  minutes,  37  seconds. 

For  the  latitude  we  hare  160  observations  N.  P.  D.  of  selected  atars  wilih  tbe 
mural  circle^  dtr^tvUhtt,  and  171  by  refketionfiwmm  iromgh^meremy ,  tbe 
extreme  difference  amounU  to  ^',  and  the  latitude  deduced  firom  the  wlioie  is 
13»  4'  9"-21  N. 

The  comet  of  Januarj,  1831,  was  followed  as  accurately  as  the  extreme  ftun 
of  the  object  would  admit,  from  the  7th  January  to  the  20th  Febraary :  its  | 
was  as  follows : 

k.     m.    «. 
Jan.  8.  Comet's  A.  R.    17    29    27    N.  P.  D.  102»  34'  10" 
Feb.  20.  do. 12    38    49.9  79   23  62.6 

The  last  fifty  page^  (one  third  of  the  volume)  are  occupied  by  a  valuaUe  and 
important  table  of  the  places  of  the  fixed  stars,  with  reduction  of  the  Madras  cata- 
logue to  the  1st  January,  1831,  and  the  diffierences  of  each  star  in  A.R«aiid  N.  P.  O. 
from  the  Greenwich  and  the  Astronomical  Society's  Catalogues. 

*<  Of  423  comparisons  of  right  ascension,  between  the  Madras  and  Greenwi^  ca- 
talogues, there  are  376  cases  in  which  the  difference  does  not  amount  to  two-tanths 
of  a  second  in  time  ;  of  the  remaining  46,  there  are  34  within  three-taatha  of  a  se- 
cond ;  these  have  been  carefully  re-examined  and  found  to  be  affected  with  a  much 
less  probable  error  than  this  amount ;  of  the  12  cases  which  exceed  seconds  0^,  three 
are  confirmed  by  the  Astron.  Society's  catalogue,  and  four  only  require  further  ct- 
amination."  This  evidence  speaks  highly  of  the  value  of  the  Madras  reailUs,  aad 
they  are  not  diminished  by  the  larger  proportion  of  discrepancies  with  tiia  g^md^j 
catalogue  of  the  Astronomical  Society,  in  which  many  stars  have  been  bfXN^ht 
forward  from  the  less  perfect  tables  of  1755  and  1800.  "  Out  of  863  oomparifcoM 
which  this  catalogue  affords,  there  are  615  which  do  not  exceed  half  a  second ; 
of  the  remainder  many  are  confirmed  by  the  Greenwich  catalogue,  or  by  aabse- 
quent  observations  at  Madras  in  1832." 

In  north  polar  distance  the  same  accuracy  prevails :  out  of  489  cpmparMo^ 
with  Greenwich,  197  differ  less  than  r'*5 ;  122  less  than  2''-6  ;  and  115  less  thaa 
4'''0  :  and  out  of  1114  comparisons  with  the  Astronomical  Society's  futalognc, 
693  come  within  4" ;  315  between  4''  and  8"  ;  and  105  exceed  8^". 

In  a  few  years,  therefore,  we  may  confidently  expect  the  <*  Madras  Catdogne  of 
fixed  Stars"  to  be  appealed  to  as  authority  equivalent  to  that  of  ettfaar  Oroen- 
Wich  or  Berlin.  In  the  name  of  every  lover  of  the  sublime  science  in  this  eooa* 
try,  we  would  strongly  recommend  Mr.  Taylor  to  publish  annually,  in  advanee 
(and  we  offer  him  our  columns  for  the  purpose),  a  short  and  authentic  9fkemuk 
of  the  principal  celestial  occurrences,  to  be  attended  to  by  astronomers  in  India 
such  as  occultations  of  stars  by  the  moon  ;  Jupiter's  SateUitee  ;  oppoaitiDBa  of 
the  planets  ;  .transits  and  eclipses,  &e.  These  should  all  be  calculated  Ibr  tbe 
meridian  of  Madras,  to  which  as  the  nearest  point  of  oorresponding  and  naariy 
aimultaneous  observation,  our  observation  should  be  referred.  Meantime  evety 
Indian  astronomer  should  provide  himself  irith  the  vohime  before  us,  as  oontalniiy 
besides  the  catalogues  of  stars,  a  variety  of  useful  and  practical  formubs  for 
the  correction  and  reductioB  of  observations. 
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OF 

THE  ASIATIC    SOCIETY. 


No.  20.— August,  1833. 


I.— Origin  o/theShdk^a  race,  translated  from  the  Q|  (ZaJ,  or  the  26M, 
volume  of  the  mDo  close  m  the  Kd-gyur,  commencing  on  the  i6lsi 
Uuf.    ^jf  M.  Alex.  Csoma  de  Kdrds.  ^, 

On  a  certain  occasion,  when  Srakta  (m  the  text  iq^i^fti^ 
t|3!«r^94^Q^N  SangS'Tgyas  hchom-ldan  hdae  $  SanBcrit.  Buddha  Bha^ 
gavdnj  was  in  the  Nyagrodha  grove  (S.  A'rama),  near  Ser-skya  Gihi 
(S.  Ci^nlavdetu),  many  of  the  Shdkyas  that  inhabited  Ct^Uavdstu 
being  gathered  together  in  their  council-house,  questioned  one  another, 
saying ;  SKh-dan-tah  /  (i|V W^^,  "  intelligent  ones :"  an  address.) 
"  Whence  sprang  the  Shdkya  race  ?  What  is  their  origin  ?  What 
is  the  cause  or  reason  thereof?  And  what  is  the  ancient  national 
descent  of  the  Shdkyas  ?  If  any  one  should  come  to  us,  and  ask  us 
about  those  points,  we  could  not  tell  him  whence  Va&Sh&kyae  originated* 
Come,  let  us  go  to  Bhagavdn  and  ask  him  on  the  subject,  that  we  may 
abide  by  his  saying." 

Thereupon  a  very  great  number  of  the  Shdkyas  inhabiting  Capiim^ 
vdstu,  went  to  the  place  where  Bhagava'n  Qbchom-ldan  hdas)  was,  and 
after  having  made  their  salutation  by  prostrating  themselves  at  his  feet, 
sat  aside. 

Having  addressed  him  by  this  term  Tf  jaj^y^  hteun-pa  (Venerable 
Sir  !)  they  repeat  again,  how  they  had  been  assembled,  on  what  subject 
fliey  had  talked,  and  how  they  had  resolved  to  come  before  him ;  and 
then  they  begged  of  him,  that  he  would  acquaint  them  with  those  things 
that  they  might  afterwards  tell  them  to  others. 

Bbaoav/n  thinking  that,  should  he  himself  tell  the  history  of 
•m  andent  national  descent  of  the  Shdkyar,  tiien  I3ie  Tirthikas  and 
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Pmwf^uhue  (or  they  that  are  not  of  his  foUowert)  would  mj. 
that  Gautama  tells  whatever  he  pleases,  to  praise  himself  and  his 
tribe.  Not  to  give  them  an  opportunity  for  using  such  expressions, 
he  reflected  within  himself  who  were  there  among  his  disciples,  who 
could  tdl,  in  an  instructive  manner,  the  ancient  descent  of  the  Shdk^fOM. 

Perceiving  Mongaltana  to  be  present,  and  judging  that  he 
was  a  fit  person  for  that  purpose,  he  called  on  him»  saying,  "  Momgrn- 
lyana,  I  am  somewhat  indisposed  (I  feel  some  pain  in  my  back), 
and  want  repose ;  be  you  empowered  by  me  to  tell  to  the  priests 
(GeUmgs)  in  an  instructive  manner  the  ancient  national  descent  of  the 
Skdkyas"  He,  nothing  loth,  assented.  Shakta,  seeing  that  he 
obeyed  his  bidding,  and  having  folded  up  his  cloak,  and  put  it  for 
a  bolster  or  cushion,  leaning  on  his  right  side,  and  laying  his  feet 
upon  each  other,  with  a  clear  knowledge,  recollection,  and  self-con- 
sciousness, composed  himself  to  sleep. 

M6ng altana,  (with  the  prefixed  title  **^i;*l|aj*q,  S.Ayuimdm^  long- 
lived  ;  Ayusmdn  MdngalyanaJ  in  order  to  collect  his  ideas  on  the 
subject,  entered  into  a  deep  meditation^  wherein  he  saw  the  whole 
story.  Recovering  from  his  ecstasy,  he  sat  down  on  a  carpet» 
spread  on  the  ground,  in  the  middle  of  the  priests.  Then  he  addreased 
the  Shikyas  of  Capilavdstu,  in  the  following  manner : 

*«  Gautamas!  (or  descendants  of  Gauiama,  ^t^-^^«j).  When  this 
world  was  destroyed,  the  animal  beings  {S9f^^^Sem8-ckam,S^xi»cnt 
Satwa),  mostly  were  bom  again  amongst  the  gods,  in  that  division  of 
the  heaven,  which  is  called  that  of  "  clear  light"  (S.  Abhdswdrm,  Tib. 
QC^A)4yQ|).  And  they  resided  there  for  a  long  period  of  time,  having 
an  intellectual  body,  perfect  in  all  its  members  and  limbs,  of  a  good 
colour,  shining  by  itself ;  they  walked  in  the  air  or  heaven,  and  their 
food  consisted  of  pleasures  only. 

At  that  time  this  great  earth  was  turned  into  mere  water ;  it  conaist- 
ed  of  one  lake  or  ocean.  At  length,  on  the  surfietce  of  that  ocesa 
there  was  formed  by  the  air  a  thin  substance,  like  skim  on  the  s«r. 
face  of  boiled  milk,  that  grew  hard  and  covered  the  whole  t«r- 
fooe.  That  earthly  essence  was  of  a  fine  colour,  odour,  and  tMte. 
The  colour  like  that  of  fresh  butter ;  the  taste  like  that  of  refined 
honey.  Descendants  of  Goutama !  Such  was  the  beginning  of  this 
world. 

Then,  some  animal  beings  in  Abhdewdra,  having  finished  their  lina. 
were  bom  again  to  taste  of  the  condition  of  man,  and  came  to  liiis 
^arth.    They  were  with  a  perfect  body  produced  from  the  mind  (or 
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tbey  bad  an  inteBectual  body),  baving  all  tiieir  members  and  Iib^  to- 
tire ;  tbey  bad  a  fine  cdcmr,  and  tbey  were  sbining  by  themselves ;  tbey 
walked  in  tbe  air  or  beaven,  and  fed  on  pleasures  only ;  tbey  lived  fat 
a  long  period.  ' 

There  was  at  that  time  in  tbe  worM  no  snn,  no  moon,  no  stars,  no 
distinction  of  time,  no  moment,  no  minate,  no  night  and  day,  no 
Aiontband  year.  No  distinction  into  male  and  femide  sex.  Tbey 
were  called  all  by  this  one  name,  Animal  (^^i^^a|  Semi-chan.J 

Afterwards  an  animal  being,  of  a  covetoas  nature,  tasted  with  bis 
finger's  top  of  tbe  earthly  essence  f^a&*-6,cAfMf  N$'XTS^)>  '^^  ^^ 
more  be  tasted  the  more  he  liked  it,  and  tbe  more  he  liked  tbe  more 
he  ate  thereof,  tiU  by  little  and  little  be  ate  a  mouthful.  Other  animal 
beings  baying  observed  him,  tbey  likewise  did  the  same. 

When  those  animal  beings  bad  eaten,  successively,  each  a  monthfol, 
then  entered  into  their  bodies  solidity  and  heaviness.  Tbe  brightness 
ci  their  oolonr  vanished,  and  then  arose  darkness  in  tbe  world.  Gau* 
tama»  f  After  there  had  morally  arisen  darkness  in  tbe  world,  tbe  sun 
and  moon  appeared,  and  so  tbe  stars  also,  and  the  distinction  of  time 
into  moment,  minute,  night  and  day,  month  and  year,  began.  They 
passed  thns  a  long  thne,  living  on  that  essential  food.  They  that 
had  eaten  but  little  of  that  food  were  possessed  of  a  fine  complexion 
or  colour,  they  that  had  eaten  much  became  of  a  bad  colour.  And  so 
from  tbe  measure  of  food,  there  arose  among  them  two  species  of  colour. 
'^  Ha !  Animal  being !  I  have  a  good  colour,  thou  bast  a  bad  colour ;" — 
tiius  spoke  contemptuously  one  animal  being  to  another.  On  account 
of  tbe  sin  of  such  proud  talk  with  respect  to  colour,  that  earthly  es- 
sence disappeared. 

Gmamnm!  Tbe  earthly  essence  having  disappeared,  tbe  animal 
beings,  gathered  together,  uttered  many  lamentations,  and  recollecting 
what  a  fine  flavour  it  had,  regretted  much  tbe  loss  of  that  substance. 

GoHtamoB !  After  the  earthly  essence  of  tbe  animal  beings  had  v^- 
imbed,  diere  arose  from  the  earth  a  fatty  substance  of  a  fine  colour 
and  taste.  They  lived  for  a  long  time  by  eating  of  that  substance. 
Tbey  that  ate  but  little  of  that  food  were  possessed  of  a  good 
com^exion  or  colour ;  they  that  ate  much  became  of  a  bad  co- 
lour. And  thus  from  the  measure  observed  in  eating,  there  arose 
among  them  two  species  of  colour.  "  Ha !  Animal  being !  I  have  at 
^ood  colour,  thou  bast  a  bad  colour ;"  thus  contemptuously  addressed 
cnt  animal  being  to  another  animal  being.  On  account  of  the  sin  of 
^ide,  again,  the  fat  of  tbe  earth  disi^ipeared* 
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Gm$mni  /  Tlie  frttf  tiibiiliuiiM  of  ^Im  evth  kafio^ 
t]ieani»alb«iiig8gat]Mriag  togeUier»  attered  UaentalioiiB ;  andraeoi^ 
kctiDg  what  a  fine  flayoor  U  hmd,  they  r^g^^eHod  mw^  itp  kMas  Mt 
they  could  not  tell  in  worda  their  sentiments. 

GmttQ$mi$  I  After  the  greasy  evbetanoe  of  the  eailb  had  TanMhrd, 
tiiere  aroae  a  aogar^oanc  plantation,  of  a  fine  coknir,  odoar»  and  taate. 
The  animal  beings  passed  afterwards  a  long  time  by  UTing  on  Hmk 
food,  until  the  same  caase  led  to  its  disi^ipearaiioe. 

GawiMma^!  Aft^  the  sngar-cane  plantatioin  had  ranisbed,  there 
eame  foith  clean  and  pore  sola  (lice),  without  being  plooghed  or  aown, 
^ving  np  straw,  no  husk,  no  Aaff;  if  ont  in  the  eyening  it  ripened 
egain  till  the  next  morning  (or  there  was  every  evening  and  momag 
ready  a  fresh  crop).     The  animal  beings  passed  a  lang  time  living 

From  the  use  of  that  fruit  there  arose  the  distinct^  oi  aezea. 
Some  of  the  animal  beings  became  maks,  and  some  females.  The 
4ifff^ent  sexes  regarded  each  other  with  ta^i  eyes*  The  move  thegr 
regarded  eadi  other,  the  more  they  became  aftctionalbe  i^  4eaive4 
each  other.  Being  observed  by  others,  they  weve  repivoaelied  by 
them  for  their  actions,  and  hated.  They  threw  on  them  stoawa» 
olods,  &c.  (in  the  same  mai^ier  as  now  they.  «se  at  tbo  cole* 
bration  of  nuptials,  to  cast  or  sprinkle  cm  tl^  bri^e  aoe^ted 
ppwder,  perfume,  chaplets,  clothes,  and  par€he4  rio^  sayiog.  ^^v  f^ 
be  happy  !)  and  reproved  them  much.  The  others,  in  their  turn,  replied* 
*'  Why  do  you  thus  abuse  us  now,  ia  there  no  o^ther  proper  tiiBie  for 
telling  us  these  things  ?" 

Gautamas !  Thus  what  anciently  was  regarded  as  an  immoral  mAioiu 
is  now  taken  for  a  virtue.  They  restrained  themselves  for  a  time  (jbt 
8^  3,  or  7  days)  from  satisfying  their  lust.  But  afterwards  not  besag. 
able  to  contain  themaelves.  they  comm^c^  to.  o^e  some  09vert«  et - 
hiding  place,  whither  they  might  retire  from  the  sight  of  oAtsa^  to 
satisfy  their  lust ;  saying  repeatedly.  We  will,  practice  here  iriM*  «^ 
not  to  be  done  elsewhere,  and  uttering*  fhlfim»  ^ifa ;  covert*  cyiiert* 
9r  house,  house. 

GauUmuu!  This  ia  the  first  beginning,  of  hiylding  hposes, , 

They  used  to  jpather  in  the  evening  the^  sdim  that,  was  required  for 
the  evening  repast,  and  in  the  mornii^  that  which  th^y  wanted  in  the 
Inoming.  Afterwards  it  happened  once  that,  ^  certsii^  animal  being 
having  gathered  soAr.  in  the  eveninig  for  the  ne^t  morning  also,  idien 
he  was  called  on  by  another  animal  beii^  to  go.  and,  gather  tela,  he  said 
to  him*  O  animal  being,  take  heed  to  thine  own  sdk,  I  have  broeght 
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jmtm'^efWDg  tbe  $ihf,  ivbit^h  I  require  tbta  nxyming^  Tben  the 
ether  aaimal  being  reflected  with  hioiself  thus ;  Ah  well  tiienl 
I  dimU  hereafter  take  s<au  for  2,  3,  nay  for  7  daye,  at  once/'  He 
did  afterwards  accordingly  as  he  had  said.  Then  an  anifnal  being 
fmid  to  him,  "  Gone,  let  us  go  to  bring  walu"  He  then  eaid  t6  him,  O 
mmal  being,take  care  for  thine  own  $dh ;  "  1  for  myself  have  broogfat  at 
Mee,  for  eeven  days."  Then  that  animal  being  reflected  widi  himseK 
thus,  "  O  well,  very  well,  I  shall  take  at  once  for  fifteen  days — ^for 
one  month/'  And  he  did  accordingly.  When  the  sdlm  had  been 
taken  thus  by  antiripation  by  these  animal  beings,  there  grew  after- 
wnrds  stUu  that  was  covered  with  straw,  hnak,  end  chaflf,  and 
when  eat  down,  grew  not  again. 

Then  those  animal  beings  assembled  together,  and  reflected  on  their 
former  state  thus : 

Sb09'ianAak  !  {}^^'^9c^%Sic.)  See  leaves  IW,  169.  [Here  fol- 
lows a  repetition  of  the  above  described  stories  r^pecting  the  several 
^diaages  that  took  place  in  the  state  of  the  animal  beings.  How  perfect 
tlwy  weie  formeily,  and  hew  degenerate  they  are  now.] 

Afterwaids*  being  gathered  together,  some  of  them  said,  "  We  most 
mete  out  the  land  and  assign  the  boondary  of  each  property ;  say- 
ing, Tbie  is  thine,  and  this  is  mine."  Accordingly,  they  neasnred  and 
divided  the  land,  and  erected  land-marks. 

.  Qamtmmu  I  Thia  is  the  first  time  in  the  world  that  men  commenced 
to  erect  la^'marks.    This  also  was  a  natural  consequence. 

It  happe^  afterwards,  that  an  animal  bdng,  who  had  his  own  Mu, 
took  ^way  that  of  another  no^  being  given  to  him  (or  stole  it)., 
Other  iMumpl  beings  having  seen  him,  that,  though  he  had  his  owa 
0dl%»  he  had  taken  away  that  of  another,  not  being  given  him, 
tiiey  ssid  thos  to  him,  "  Oh  animal  being !  then  having  thine  own 
wiJks  why  takest  thoa  that  of  another,  without  being  given  thee  ?"  They: 
aeizcdhim  and  dragged  him  on  this  and  on  that  side,  and  took  him  into 
ijjlfi  e<mgregation«  and  then  reproved  him  thus,  "  Sirs !  this  animal  be- 
ing, baying  his  own  mMu,  has  taken  away  three  times  that  of  another 
without  its  being  given  onto  him." 

Then  those  animal  beings  said  to  this,  thus,  **  Oh  !  animal  being, 
thou  having  thy  own  «d/tf ,  why  takest  thou  that  of  another  which  he  had 
not  given  thee  ?  Oh  !  animal  being ;  go  now  away,  henceforth  do  not 
act  in  this  manner  ?"  Then  that  animal  being  thus  said  to  the  others, 
''Intelligent  bemgs  !  This  animal  being  having  dragged  me  on  this  side 
and  on  that  side,  on  account  of  the  $alu,  taking  me  into  the  congre- 
gatioDy  has  also  ahnaed  me  (wi^  his  language)."    Thm  tiiose  animal 
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beings  thus  Baid  to  that  animal,  "Ra!  animal  being !  after  hiring^ 
dragged  this  animal  hither  and  thither  on  aooonnt  of  the  mAi,  nd 
having  brought  him  into  the  congregation  too,  why  hast  then  dbMed 
him  ?  Oh !  animal  being,  go  thou  now  thy  way,  hereafter  do  not  thai.'' 

Then  those  animal  beings  reflected  with  themselves  thus,  Intriligcat 
beings  !  On  account  of  bHu,  one  is  dragged  hither  and  tkither,  and 
is  rebuked  also  in  the  congregation.  But  we  should  meet,  and  fxotk 
toiong  us  we  should  elect  one  (who  is  of  a  better  complexkA,  hand- 
somer countenance,  more  beautiful,  more  fortunate,  and  more  Taunia- 
ed)  for  the  master  and  proprietor  of  all  our  fields  or  lands. 

He  shall  punish  from  among  us  those  that  are  to  be  punished.  He 
shall  reward  those  that  merit  to  be  rewarded.  And  from  the  prodaot 
of  our  lands  we  shall  give  him  a  certain  part,  according  to  a  rule. 

They  accordingly  met,  and  elected  one  for  their  master  and  proprie* 
tor  of  ^ir  lands,  and  for  the  arbitrator  of  their  controversies,  saying  to 
him ;  "  Come,  animal  being,  punish  from  among  us  those  Uiat  are  to  be 
punished,  and  reward  those  with  a  gift  that  merit  to  be  remunerated ;  firom 
all  the  products  of  our  lands  we  will  pay  you  a  certain  rate,  ac- 
cordingly to  a  rule."  Afterwards  on  both  sides,  they  did  accordinglj. 
Since  he  was  carried  (or  honoured)  by  a  great  multitude  of  am- 
mal  beings,  he  was  called  9fr;*£)Vri7^X^  Al0ng-po9  bA«r-tw ;  Saia- 
crit,  Mahd  Sammata,  "  Honoured  by  many." 

Gautamas !  At  the  time  of  Mahd  Sammata,  man  was  called  by  tiiii 
name,  "  Animal  being." 

[The  following  five  leaves  (from  171 — 175)  are  occupied  with  an 
enumeration  of  the  descendants  of  Maha  Sammata  down  to  Kakna 
(^^'^aj)  at  Potala  (J'Qt^  GrU'hdsin^  the  harbour.)  He  had  two 
sons,  GoTAMA  and  Bbaradhwaja  ^T.  rNa-va-chanJ  The  former  took 
the  religious  character,  but  Gotama  being  afterwards  accused  of  die  mor- 
der  of  a  harlot,  was  unjustly  impaled  at  Potala,  and  the  latter  succeeded 
to  his  father.  He  dying  without  issue,  the  two  sons  of  Gotama  inherit, 
who  were  bom  in  a  prseter-natural  manner ;  from  the  circumstances  ef 
their  birth,  they  and  their  descendante  are  called  by  several  names; 
as,  ier«l'Q[^' JN  Yan'lag-8,kyes  i  (S.  Angirasa,)  §'a|§  b^  •  Nyi-wtaU' 
gnyen,  (S.  Surya  Vdnsa,)  Gautama,  fSvf ;  5'X»f^^c;'q  Bu-rmm 
Mhing-pa,  (S.  Iskhwaku.)  One  of  the  two  brothers  dies  without  issue, 
the  other  reigns  under  the  name  of  Ikshwaku. 

To  him  succeeds  his  son,  whose  descendante  (one  hundred)  after- 
wards successively  reign  at  Potala  (^m^Q^s^'j^  Gru-hdsin.     The  last  of 

*  The  ancient  Potala,  or  the  modem  T^tia,  at  the  jDoath  of  the  Iadaa«. 
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TrlMm  waft  'g^XH'is^'*^  Q^MV*^^^ :  BLBhwaku  Viradliak|i>  (or 
Vid^haka.)  He  has  four  sons.  3jx^«f^Q'«|^c;,  ^^%  1i^'^'^ 
M^  and  A|C*S|Sir<94*  After  the  death  of  hie  first  wife,  he  marries 
again.  He  obtains  the  daughter  of  a  king,  under  the  condition  that  he 
shi^  give  the  thnme  to  the  son  that  shaU  be  bum  of  that  princess.  By 
tiie  contri^v^Ace  of  the  chief  officers,  to  make  room  for  the  young  prinot 
to  8«ceesaion«  the  king  orders  the  expulsion  of  his  four  sons. 
.  They  taking  th^  own  sisters  with  them,  and  accompanied  by  a 
gnat  noltitude,  leave  Poimla  (§'Q^aj),  go  towards  the  Himalajra,  and 
reaching  the  bank  of  the  Bhagirathi  river  (lOfOTV^*^^^  set^  therei 
notftir  from  the  hermitage  of  Capila  the  RMi  (^l^'^^'^X^f^^qf'- 
jqa^^^  and  live  in  huts  made  of  the  branches  of  trees.  They  lire  ther^ 
on  hunting ;  and  sometimes  they  visit  the  hermitage  of  Capila  the 
Rishi.  He  observing  them  to  look  very  ill,  asks  them  why  they 
were  so  pale.  They  tell  him  how  much  they  suffer  on  account  of  their 
restraint  or  continence.  He  advises  them  to  leave  their  own  uterin^ 
sisters,  and  to  take  themselves  (to  wife)  such  as  are  not  bom  of 
the  same  mother  with  them.  O  great  Rishi !  said  the  princes,  i^  it 
convenient  for  us  to  do  this  ?  Yes,  Sirs,  answered  the  Rishi,  banished 
princes  may  act  in  this  way.  Therefore,  taking  for  a  rule  the  advice 
of  the  Rishi,  they  do  accordingly,  and  cohabit  with  their  non-uterine 
sisters,  and  have  many  children  by  them.  The  noise  of  them' 
being  inconvenient  to  the  Rishi  in  his  meditation,he  wishes  to  change 
his  habitation.  But  they  beg  him  to  remain  in  his  own  place,  and  to 
design  for  them  any  other  ground.  He  therefore  marks  them  out  the 
place  where  they  should  build  a  town :  since  the  ground  was  given  to 
^m  by  Capila,  they  called  the  new  city  Capilavastu.  They  multiply 
there  exceedingly.  The  gods  seeing  their  great  number,  show  theni 
another  place  for  their  settlement.  They  build  there  a  town,  and  call 
it  by  the  name  of   V^^pqff^  Lhas-hstan,  (shown  by  a  god.) 

Remembering  the  cause  of  their  banishment,  they  make  it  a'law^ 
that  no  one  of  them  hereafter  shall  marry  a  second  wife  of  the  same 
tribe,  but  that  he  shall  be  contented  with  one  wife. 

At  Potala  (  fi^Q^^)  the  king  Ikshwaku  Virudhaka,  recollecting 
that  he  had  four  sons,  asks  his  officers,  what  has  become  of  them.  They 
tell  him»  how  for  spme  offence  His  Majesty  had  expelled  them,  and 
how  they  had  settled  in  the  neighbourhood  of  the  Himalaya,  and  that 
they  have  taken  their  own  sisters  for  their  wives,  and  have  been  much 
:|^tiplied.  The  king,  being  much  surprised  on  hearing  this,  exclaims 
several  times  ;  Shdkya !  Shdkya  I  Is  it  possible  !  Is  it  possible !  (or. 
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O  daring!  O  daring!)    ^-n  ^U^jni,  and  tUfl  is  tiie  <HJgia  «f  ^ 
Shahfu  name. 

Afterthe  deathof  IsanwAKu  Vim9BHAKA»  g^;^<r*i^*^*Q41>W*^^ilf 
at  PoitUu,  tmoceeds  his  yoonger  son  (Qr^^^lQy  r^yal-md  d^ 
(he  that  desires  to  Heign.)  On  his  dying  without  children,  the  VTrrrtimi 
princes  anooessively  inherit*  The  three  first  have  no  issue;  tbe  sonsf 
^'^Sxr^^  the  fourth  prinoe»  is,  Qnof-hj^jf,  g^if^^K^.  Hie  son  is 
vi^*  His  descendants  to  the  mttttber  of  56,000  hare  reigned  at  C^ 
Isodfte.  [An  enuaseralion  ai  the  princes  yrbo  rdgned  at  PMefa  sAer 
IxeawAKv^  foUows,  which  is  indentical  with  the  list  in  Sanskrit  asdiari- 
ties ;  the  nanMs  heing  translated  into  Tibetan  according  to  their  Utend 
meaning ;  as  for  Makd  8ttmmatu,Jiung  pthhtT'vap  greatly  honored,  &c] 

Here  ends  the  narration  of  Monoaltama.  Sh  a'kta  approTes  and  re- 
commends it  to  the  priests. 

n. — Second  report  on  the  Geology  of  Hyderabad.  By  H.  W,  Voyscy, 
Esq.  Surgeon  and  Geologist  to  the  Trigonometrical  Stirvey  of  ^^^t 
dated  Secanderabad,  the  2Sth  June,  1820.  ^ 

I  had  the  honor  of  submitting  a  geological  description  of  part  of  the 
dominions  of  His  Highness  the  Nizam  to  the  Marquess  of  Hastuios  in 
Jane  last,  since  which  I  have  visited  a  considerable  additional  portion 
of  the  same  country,  including  part  of  the  Honorable  Company's  teni- 
tory.  I  now  beg  leave  to  offer  a  more  complete  geological  sketdi  of 
the  country  through  which  I  have  passed,  embracing  in  a  great  measure 
the  substance  of  the  former  report,  but  more  systematically  arranged. 

The  space  included  between  the  extreme  points  of  my  different  jour* 
neys  is  about  3^  of  latitude  and  S'' of  longitude,  viz.  from  16*  to  19* 
N.  lat.  and  from  77°  to  82°  £.  long. :  within  it  are  four  rivers,  the 
Goddveri,  Kistna^  Maujira  and  Moussa,  two  of  which  may  be  ranked 
among  the  principal  rivers  of  India,  viz.  the  Godaveri  and  the  KistnaL 
The  two  first-named  rivers  take  their  rise  in  the  Western  Ghauts,  and 
some  of  their  tributary  streams  at  their  origin  are  only  separated  a  few 
miles  from  each  other.  Their  general  course,  is  nearly  south-east.  The 
Maiy'ira  differs  the  most  from  that  course,  being  forced  to  double  on 
itself  when  it  approaches  the  high  land,  commencing  about  thirty  miles 
north-west  of  Hyderabad.  The  course  of  the  rivers  accords  with  that 
of  the  ranges  of  mountains,  and  the  valleys  through  which  they  ran* 

MomntatHi. 
The  granitic  part  of  this  country  may  be  called  both  mountainous  and 
EaDy,  and  in  the  plains  and  valleys  are  found  elevations  whidi  are  mini«' 
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mioses  of  the  kitier  ranges.  These  ranges  are  few  in  number,  and  re- 
markably interrupted  and  irregular,  their  extension  inconsiderable,  and 
tibeir  height  above  the  level  of  ^  sea  about  2,500  ft.,  most  of  then 
falling  hr  short  of  that  height.  Single  isolated  hills  and  groups,  with 
ronnd  and  conical  summits,  are  by  far  their  most  conunon  features. 

Although  the  comj^e  isolation  of  these  hills  and  groi^  first 
strikes  the  observer  as  being  the  prevailing  character,  on  a  closer  ex* 
amination  it  will  be  found  that  the  apparently  isolated  hills  are  connect- 
ed at  their  base  by  scarcely  distinguishable  elevations,  pursuing  the 
N.  W.  and  S.  £.  direction,  common  to  them  and  the  larger  ones. 

They  are  extremely  bare  and  rugged  in  their  outline,  and  consist  of 
pilea  of  rock,  one  block  being  heaped  above  the  other  in  irregular  suc- 
cession on  an  enormous  mass  of  concentric  granite.  In  the  process  <^ 
decomposition  these  form  tors  and  logging  stones  of  a  «ipg«^1ftr  ap^ 
pearance. 

The  hill  on  which  the  Fort  of  Bhawdnigarh  is  built  and  that  of  Maul 
AU,  2017  ft.  above  the  level  of  the  sea,  may  be  taken  as  specimens  of 
the  isolated  hills  and  groups;  and  the  ranges  of  Mulkapur  and  Cro/- 
conda  as  specimens  of  the  continued.  The  only  parts  of  the  country 
wbaok  are  entitled  to  the  name  of  plains  are  those  in  the  neighbourhood 
of  the  rivers,  being  formed  by  their  inundations  and  therefore  of  small 
extent. 

The  above  description  applies  to  the  greater  part  of  the  granite 
country  :  those  ranges  of  granite  however  which  run  N.  £.  and  S.  W. 
from  GmUdr  to  Oowdwdna,  forming  the  pass  of  the  Kistna  at  Bej* 
wdra  and  that  of  the  Goddueri  at  Pdpkunda,  are  of  a  different  character; 
the  ranges  being  less  interrupted,  more  elevated  above  the  plains, 
althou^  not  higher  above  the  level  of  the  sea,  and  altogether  of  a  dif- 
ferent structure.  Their  sides  are  very  precipitous,  and  oblige  the  tra- 
vell^  to  use  his  hands  and  knees  for  a  considerable  portion  of  the 
ascent. 

Their  outline  is  not  at  all  rugged,  and  the  logging  stones  and  tors 
of  the  former  granite  are  nowhere  visible. 

The  Cavalry  cantonment  of  Ba'lara'm,  six  miles  N.  of  Seconder dbdd, 
is  one  of  the  highest  inhabited  villages  of  the  granite  country,  and  from 
thence  to  the  northward,  the  country  gradually  decreases  in  height  as 
far  as  Menackpet :  the  same  takes  place  more  suddenly  at  Malkc^ur 
to  the  eastward,  and  at  Patancherd  to  the  N.  W.  The  city  of 
Hyderabad,  close  to  the  walls  of  which  the  river  JUoussa  runs,  is  by 
barometrical  measurement  1672  feet  above  the  level  of  the  sea,  and  the 
aaitowaojsnt  ot  Secanierabad  1837,  which  agrees  with  Colonel  Laubt 
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ton's  trigoDometried  measarenient  within  19  feet.  Colonel  L4i»* 
ton's  observatory  being  10  feet  b%h,  and  the  house  where  the  obeor- 
vation  was  taken  between  5  and  10  feet  lower  than  the  bate  of  the 
observatory,  the  agreement  wHl  be  much  closer. 

The  outline  of  the  basaltio  trap  hiUa  is  smooth  and  rather  flattened 
with  a  few  conical  elevations  in  the  range ;  or  they  conust  of  an-  aoca« 
tnulation  of  round  hills  with  deep  ravines  intersecting  and  separating 
them.  They  are  covered  with  long  grass  to  their  summits.  Thar 
coarse  is  the  same  with  the  granite  they  cover,  but  it  frequently  hap* 
pens  that  no  regular  direction  can  be  perceived. 

The  sandstone  country  and  rocks  are  flat,  the  sides  of  the  hilli 
steep,  with  extensive  gaps  in  the  course  of  their  range,  at  times  nearly 
reaching  to  their  bases  ;  their  direction  is  N.  W.  and  S.  £.  or  neaily 
So,  and  it  is  probable  that  they  extend  over  a  considerable  portion  of 
the  S.  £.  part  of  Gondwana. 

lUif€r$. 

The  rivers  of  India,  and  particularly  the  Goddveri  and  Kittma,  m 
subject  to  great  variations  in  the  quantity  of  their  waters  dependent  oo 
the  periodical  rains.  The  small  rivers  are  nearly  dry  in  the  naonith  of 
May,  and  the  channeb  of  the  larger  contract  to  a  filth  from  tkeir  vse  ia 
the  middle  of  the  rains. 

I  before  mentioned  that  the  tributary  streams  take  their  rise  near  to 
ieach  other,  and  pass  throng  a  country  of  nearly  similar  formation,  vix. 
basditic  trap,  and  discharge  their  waters  into  the  sea  within  60  m^lf^  of 
each  other  by  several  mouths,  which  like  those  of  the  Nik  or  the  Ganges 
run  through  adeka  formed  by  their  own  alluvium.  Theirwaters  are  nmch 
discoloured  in  the  rains,  and  deposit  on  their  banks  and  throu^boot  the 
whole  extent  of  the  inundation,  which  takes  place  more  or  leas  every 
year,  a  thick  layer  of  black  alluvial  soil,  called  by  Europeans  *'  black 
eotton  soil."  These  banks  vary  from  50  to  30  feet  in  height,  the 
latter  being  the  usual  height  of  those  of  the  Kistna.  ^bont  50  miles 
from  their  embouchure  they  both  pass  through  the  chain  of  granitic 
mountains  which  extend  from  Gantur  to  Gondwdma  before  mea« 
tioned. 

The  pass  of  the  Kistna  at  Bejwdra  is  mudi  broader  than  that  of  the 
Goddveri  at  Pdpkonda,  This  may  be  the  cause  of  the  more  extenmft 
inundations  of  the  latter,  since  its  channel  is  contracted  from  a  bccadth 
of  two  and  one  mile  to  two  furlongs  by  the  lofty  and  precipitous  sides 
of  these  mountains.  This  defile  constitutes  the  S.  £.  boundary  of  His 
Highness*B  dominions.  Its  extent  from  the  last  Nizam's  village  to  .the 
nearest  Company's  village  is  about  ten  miles«  which  q^ace  is  iminhihitwd. 
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•  The  extent  of  the  modem  inundation  varies  from  six  to  three 
miles  on  each  side  of  the  river,  bat  judging  from  the  distance  at  which 
the  bhick  alluvium  is  found  from  tiie  banks  of  the  river,  these  periodical 
floods  have  been  more  extensive*. 

The  last  took  place  in  the  year  1816,  and  vrashed  away  houses  and 
cattle  in  great  numbers ;  and  there  are  traditions  of  two  others  in  the 
course  of  the  last  century,  each  greater  than  the  last.  I  am  not  Mo 
to  speak  with  ao  much  certainty  of  the  inundations  of  the  Kistma ; 
I  have  however  seen  the  blaek  alluvium  covering  the  plain  in 
which  the  diamond  mines  of  Purtedl  are  situated,  extending  six  miks 
from  its  banks;  also  at  Skermahomeipet,  five  miks  N.  W.  of  its 
bank. 

These  inundations  are  considered  as  important  bene£ts  by  the  inha- 
bitants, and  the  produce  of  the  land  is  proportionally  increased  after 
their  occurrence. 

The  kkes  I  have  seen  are  all  artificial,  and  ait*  found  only  in  the- 
^ranitic  and  sandstone  country ;  they  are  usually  formed  by  uniting  two 
projecting  points  of  low  hills,  which  nearly  separate  the  upper  half  of  a 
Talky  from  the  lower,  by  enormous  causeways  of  granite,  or  mounds 
^  earth,  which  collect  the  different  streams  rushing  from  the  hilb 
doring  the  rainy  season,  forming  a  sheet  of  water  from  three  to  ten  miles 
in  circumference. 

.  This  mode  of  retaining  water  artificially  is  probably  coeval  with  the 
first  increase  of  popuktion  in  this  country,  as  the  smril  supply  of  water 
derived  from  wells  would  not  be  equal  to  the  cultivation  of  rice,  which 
is  the  only  grain  extensiviely  produced  in  the  granitic  soil. 

Aft^  the  rains  the  loss  they  sustain  from  irrigation,  evaporation,  &o. 
is  supplied  by  infiltration,  nevertheless  many  become  dry  before  the 
monsoon  recommences.  Those  tanks  which  are  neglected  and  no 
loftger  supply  rice-fields  are  speedily  covered  with  the  large  leaves  and 
powers  of  the  nelumbo  indica,  othelia  altsmoides,  and  other  aquatic  plants : 
their  waters  acquire  a  noisome  smell  and  unwholesome  taste.  The  num-> 
ber  of  tanks  and  their  state  of  repair  afford  a  fair  criterion  of  tiie  prds- 
perity  of  the  country. 

'  '^  From  snbteqaent  obserrations,  I  am  inclined  to  believe  that  this  allurium  or 
diliiTiom  was  the  resnk  of  a  deloge  of  water  which  found  its  course  to  the  sea  by 
the  presest  openinf  pf  die  rirera— and  that  they  hare  done  no  more  than  (oruk 
Shrir  beds  in  it. 
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They  are  less  frequent  in  the  sandBtone  caantry,  and  tiie  oairngated 
cultivation  is  accordin^y  more  abundant. 

In  the  basaltic  trap  they  are  rardy  seen,  and  the  irrigatioa  of  nee 
when  cultivated  is  performed  solely  by  wdls. 

Mdt  8prmg9, 

There  are  two  hot-springs.  One  called  GtmdHa  is  utuated  in  tiie 
sandy  bed  of  the  Godiveri,  about  two  furlongs  from  its  left  bank,  a  few 
miles  bdow  the  pagoda  of  Baddrackelam.  It  is  covered  in  the  rainy 
season  by  the  river,  but  b  left  dry  during  the  greater  part  of  the  year. 

The  bed  of  the  river  about  one  mile  and  a  half  wide  contains  grajutic 
sand,  above  which  appear  rocks  of  granite  and  trap  mixed  in  wioos 
ways. 

The  spring  is  situated  dose  to  these  rocks.  When  I  visited  it  in 
February,  it  was  covered  with  sand,  and  we  were  obliged  to  dig  in  three 
places  before  we  discovered  the  hottest  part.  Around  this  spot  to  the 
distance  of  15  yards  the  temperature  of  a  stick  thrust  into  the  ground 
was  sensibly  raised,  and  on  digging  to  the  depth  of  three  or  four  feet, 
water  was  found  hot,  but  of  an  inferior  temperature  to  that  of  the 
eentral  spot.  Its  temperature  at  sun  rise  was  139^,  that  of  the  others 
120*  and  130,''  whUst  that  of  the  air  and  river  was  70^.  The  falling 
in  of  the  land,  the  pit  being  about  four  feet  deep,  so  evidently  reduced 
the  temperature,  that  it  is  very  probable  we  should  have  found  it  mudi 
higher  on  digging  deeper,  which  we  were  prevented  from  doing  by  the 
inconvenience  the  labourers  suffered  from  the  hot- water .  Tiie  preaenoe 
of  sulphuretted  hydrogen  was  sensible  to  the  smell ;  but  the  impreg- 
nation was  not  strong  enough  to  blacken  a  silver  pencil  case  :  the  tis- 
sue of  a  slipper  was  slightly  discoloured  on  being  dipped  into  the 
water. 

On  evaporating  2880  grains,  six  grains  of  saline  matter  were  left 
behind,  consisting  of  sulphate  of  soda,  common  salt,  and  muriate  of 
lime* 

It  is  much  resorted  to  from  its  supposed  efficacy  in  curing  cutane- 
ous disorders.  It  is  worthy  of  remark,  that  the  rocks  in  the  neigh- 
bourhood contain  no  iron  pyrites.  Its  heat  therefore  cannot  be  ascribed 
to  the  spontaneous  combustion  of  that  mineral. 
-  On  the  opposite  bank  of  the  river  is  a  bluff  rock  of  sandstone,  through 
the  crevices  of  which  water  infiltrates  and  is  collected  in  small  reser- 
voirs, caused  by  the  continued  dropping  on  the  soft  stone.  Its  tem- 
perature at  nine  o'clock  was  68'^.  I  do  not  consider  this  to  be  the  mean 
temperature  of  the  place,  since  its  latitude,  18^  N,  and  height  above 
the  level  of  the  sea  not  exceeding  130  feet,  would  make  its  mean  tem- 
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per  aim  e  moch  Uglier.     It  is  catkd  by  the  nath^,  ••  the  cold  spring'," 
in  contradistinction  to  its  neighbour  Gondola. 

About  30  mUes  to  the  N.  W.  of  this  place  is  the  hot-spring  of 
Bangah,  situated  in  a  valley  surrounded  by  sandstone  rocks.  It  is  a 
pool  of  water,  about  40  feet  long  by  20  broad  and  five  feet  deep.  From 
the  deepest  part  a  number  of  bubUes  of  air  or  steam  are  continually 
ascending ;  there  its  temperature  is  1 10°,  but  at  the  sides  100°.  It  holds 
in  solution  a  small  quantity  of  carbonate  of  lime.  It  is  surrounded  by 
loose  blocks  of  a  porous  black  limestone :  the  water  is  tasteless,  and 
remarkably  pure  in  other  respects. 

I  have  frequently  received  information  of  the  existence  of  springs  of 
water  both  in  the  granite,  the  trap,  and  the  sandstone  countries,  but 
have  always  been  disappointed  in  my  search  after  them ;  as  I  have 
invariably  found  that  the  rills  which  flow  down  to  the  rivers  are  sup- 
plied by  infiltration  of  water  through  the  rocks,  from  the  higher  ground, 
and  their  temperature  always  that  of  the  surrounding  atmosphere. 
This  perfectly  accords  with  the  structure  of  the  country,  and  the  absence 
of  rain  during  eight  months  of  the  year.  The  hills  being  none  of  them 
bigh  enough  to  intercept  the  clouds,  and  deprive  them  of  their  water. 

The  temperature  of  a  well  at  Beder,  200  feet  deep,  was  77°  in  the 
month  of  March,  and  that  of  a  weU,  40  feet  deep,  at  Secanderabad,  78** 
in  November  and  in  June  :  this  is  probably  very  near  the  mean  tem- 
perature of  both  places. 

Soib, 

The  fertility  of  the  soils  which  compose  the  cultivated  districts  of 
the  granitic  part  of  this  province  would  depend  greatly  on  the  facility 
with  which  the  rock  of  which  they  are  formed,  decomposes,  were  not 
water  the  most  important  requisite  in  the  cultivation  of  rice.  The  soil 
is  of  course  siliceous,  but  varies  as  much  as  the  granite  rock  itself, 
which  win  be  described  in  another  part  of  this  sketch.  Grenerally,  it 
has  few  spontaneous  productions.  The  rich  valley  ofMalkapur  forms 
an  exception,  and  it  may  be  said  that  usually  the  spontaneous  fertility 
is  in  the  inverse  ratio  of  height  above  the  level  of  the  sea. 

The  following  is  an  analysis  of  a  garden  soil  at  the  cantonment  of. 
Secanderabad,  which  has  not  received  much  manure. 

Specific  gravity  of  soil  1*70.  Four  hundred  and  eighty  grains  con- 
tained; viz. 

Of  water  of  absorption, 10  grs. 

Stones,  consistiDg  of  qaartz  and  felspar, • 255 

Vegetable  fibre, , 2 

-Siliceous  sand, f 154 
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'  Of  minutely  divided  matter  sepantted  by  iniltratioa ;  vis. 

Carbonate  of  lime, 7 

Vegetable  matter,  destructible  by  beat, « 7 

Oiideofiron, 2^ 

Soluble  matter,  common  salt, 4 

Silica, 20 

Ahtmina, 8 

Lon  10^ 

Total.        480.a 

The  soil  of  the  hasaltic  trap  country  is  generally  very  retentive  of 
moistxire,  and  accordingly  those  plants  which  do  not  require  an  artifi- 
cial supply  of  water  are  its  principal  productions  :  such  are  cotton, 
jov4n  (lignsticum  ajwanj,  horse  gram,  Zea  mays,  carth^anus  tindoriur, 
ricinus  communis,  &c.  &c. 

The  iron  clay  in  the  environs  of  Beder  is  very  sterile,  and  is  so 
porous  that  all  water  percolates  through  it  to  the  substratum,  whidi  is 
basalt ;  from  this  cause  it  is  that  the  wells  at  that  place  are  deep. 

The  sandstone  soil  contains  a  considerable  quantity  of  clay,  and  is 
retentive  of  moisture ;  irrigation  is  however  employed  for  rice,  and 
generally  it  may  be  said  to  partake  of  the  nature  of  both  the  trap  and 
granite  soils. 

Above  all  others  that  I  have  hitherto  seen,  that  arising  from  the  de- 
composition of  the  clay  slate  marked  B.  in  the  map,  is  the  richest  and 
most  ^spontaneously  productive* 

On  the  tops  of  its  mountains  T  saw  the  loftiest  teak  trees,  and  in  its 
plains  the  most  exuberant  vegetation. 

The  black  alluvium  found  on  the  banks  of  all  the  rivers  except  the 
Moussa,  which  takes  its  rise  in  granitic  country,  is  of  the  same  nature 
with  that  which  covers  the  trap  mountains  from  the  decomposition  of 
which  it  arises. 

Rocks. 

The  description  of  the  soils  naturally  leads  me  to  that  of  the  rocks^ 
of  the  debris  of  which  they  are  composed. 

The  granite  is  found  of  all  shades  of  grey,  from  black  to  white  ;  the 
most  predominant  is  reddish  grey ;  these  colours  depend  upon  the  fel- 
spar  and  the  mica,  and  on  the  hornblende,  which  often  occupies  the 
place  of  and  accompanies  the  mica,  and  is  with  difficulty  distingatshed 
from  it.  Compact  felspar  of  a  greenish  tinge  is  a  very  common  ingre- 
dient, and  in  several  places  I  have  found  carbonate  of  lime  a  consti- 
tuent ;  the  quantity,  however,  is  generally  small,  and  only  to  be  detected 
by^its  effervescence  in  acids.    A  tuffaceous  limestone  is  found  through* 
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«Qt  the  granite  ia  nests  and  beds ;  my  kaowledge  of  it  is  yet  too  limited 
to  decide  on  its  nature. 

The  granite  very  frequently  contains  angular  and  rounded  masses  of 
a  micaceous  granite,  which  appear  to  have  been  enclosed  in  it  when  in 
a  fluid  state ;  at  times  the  edges  of  these  masses  are  commixed  with 
those  of  the  containing  rock,  and  at  others  the  adhesion  is  so  loose  as 
to  allow  the  mass  to  fall  out,  as  the  more  easily  decomposable  matrix 
wears  away.  I  have  seen  these  masses,  through  the  whole  extent  of 
the  granite  country ;  and  it  first  suggested  to  me  the  probability  of  the 
contemporaneous  formation  of  the  whole. 

I  may  here  observe,  that  the  specific  gravity  of  these  masses  is  greateit 
than  that  of  their  matrix,  as  is  also  their  infusibility,  from  the  greater 
quantity  of  mica  they  contain. 

The  granite  of  the  Godaveri  at  Papkunda  is  never  in  concentric 
layers.  It  contains  half-formed  garnets  and  micaceous  iron  ore. 
The  felspar  of  some  specimens  hlis  a  very  pearly  lustre  :  this  mineral 
is  sometimes  wanting,  and  the  rock  then  consists  of  quartz  and  garnets^ 
with  a  few  specks  of  micaceous  iron  ore. 

At  Bejwdra  the  granite  is  slaty  (gneiss),  with  an  eastern  dip  at  an 
angle  of  70  or  80  degrees  ;  the  felspar  is  more  abundant.  In  some 
irregular  veins  of  earthy  carbonate  of  lime,  I  found  earthy  grey  man* 
ganese  ore. 

At  Gharibpet,  a  few  miles  from  Paldnshah,  the  rbck  which  I  be- 
lieve to  be  a  continuation  of  the  Kainikg(r%  range  and  connected  with 
the  granite  of  the  province,  is  a  compound  of  mica,  kyanite,  garnets, 
quartz,  and  felspar.  If  the  rock  were  at  all  slaty,  its  name  would  be 
mica  slate ;  it  is  however  not  at  all  schistose,  but  a  solid  mass  of 
rock  three  hundred  feet  in  height,  and  four  or  five  hundred  in  length. 

Trap  vemt, 

Tlie  trap  veins  which  run  through  this  rock  constitute  the  most 
remarkable  fact  in  its  history.  They  consist  of  hornblende  rock,  green- 
stone, greenstone  porphyry  and  basalt,  containing  minute  crystals  of  fel- 
spar. They  are  found  in  every  part  of  the  granite,  and  have  generally 
the  same  direction,  nearly  £.  and  W.,  with  a  zigzag  course  of  varioos 
length  and  breadth.  ^ 

Some  of  them  have  been  traced  fifteen  or  twenty  miles,  their  breadth 
Tarying  from  a  few  feet  to  100,  200  and  300 ;  at  times  their  edges  are 
commixed  with  those  of  the  granite :  the  central  masses  affect  a  rhomboi- 
dal  form,  which  in  the  course  of  their  decomposition  become  rounded. 

In  a  few  instances  I  have  seen  these  trap  rocks  in  beds  which  do  no^ 
appear  to  have  any  particular  directions. 
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This  was  the  case  in  the  bed  of  the  GoUoeri  near  the  hot-spring, 
also  on  the  banks  of  the  river,  and  15  miles  inland,  near  PcJun- 
^hah,  and  at  the  foot  of  the  micaceons  rock  of  Gkaribpet. 

Sanditome. 

The  sandstone  varies  considerably  in  composition  and  cokmr.  Its 
variations  however  occur  prindpallj  in  the  neighbourhood  of  its  jmic- 
tions  with  the  other  rocks.  Its  most  common  cement  is  lithomaige, 
v^hich  is  also  found  in  it  in  nests  and  beds  of  various  sizes,  and  of 
oolour  both  white  and  reddish  white. 

It  is  thus  found  at  Jallikara  Gtidani,  20  miles  N.  £.  of  EUore,  at 
Chmtapet,  at  Palunshah,  at  Mangapet  and  TyeUapdram. 

At  its  junction  with  the  granite  to  the  S.  E.  <A  Hyderabad,  twelve 
miles  from  ThatkHr,  it  would  be  scarcely  recognized  as  sandstone. 

It  there  consists  of  a  conglomerate,  containing  pebbles  of  quartz, 
felspar,  a  few  scales  of  mica,  and  rounded  pieces  of  a  rock  resembling 
the  granite  of  Pdpkunda,  in  a  cement  of  indurated  clay  strongly  im- 
pregnated with  iron.  It  soon  however  changes  to  a  rock,  containing 
grains  of  sand  cemented  by  lithomarge  as  before  described. 

The  rounded  pebbles  of  quartz,  in  some  instances,  form  nearly  the 
whole  of  the  mass.  It  sometimes  contains  septaria  of  a  black  ferru- 
ginous sandstone  of  a  curvilinear  form,  which  prefect  as  the  rock  de- 
composes. 

A  few  miles  to  the  N.  W.  of  Buddra,cheUam  commences  a  range  of 
dat  sandstone  hills  called  by  the  natives  Vindhaya  ;  they  extend  upwards 
of  sixty  miles  on  the  right  bank  of  the  river. 

Both  white  and  grey  sandstone  were  brougbt  to  me  gathered  at  their 
bases. 

At  the  junction  of  the  sandstone  with  the  granite  at  Ramgiri  it 
contains  crystals  of  red  felspar  and  a  few  scales  of  mica.  In  no  instance 
bave  I  seen  this  sandstone  stratified.  The  height  of  the  highest  flat 
range  is  about  3000  feet. 

Ba$altie  Trap, 

The  basalt  which  covers  the  granite  to  the  N.  W.  of  Hyderabad  at 
first  appears  only  on  the  summits  of  some  of  the  hills ;  the  latter  rock 
still  occupying  the  valleys  and  forming  the  sides  of  the  mountains.  It 
afterwards  gradually  increases  in  extent  until  it  covers  it  in  aU  its  parts, 
the  granite  re-appearing  ouly  in  the  beds  of  some  of  the  rivers,  and 
forming  the  base  of  some  isolated  peaks.  It  is  sometimes  found 
columnar,  the  columns  being  of  all  sizes,  from  a  foot  to  a  yard  and  a 
half  in  diameter,  as  at  Oudghir,  Monegal,  &c.  It  varies  from  a  very 
compact  semi-crystalline  rock^  resembling  hornblende  rock^  to  aporoisi 
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basalt  which  passes  into  wacken,  containing  stilbite,  mesotypeyicthyoph* 
thahnite,  heliotrope^  calcedony,  green  earth,  quartz  with  crystals  of 
calcareous  spar  imbedded,  the  form  of  which  the  quartz  has  taken, 
demonstrating  that  this  mineral  has  been  the  last  deposited.  The 
wacken  passes  into  iron  clay,  and  in  some  places  the  basalt  may  be  seen 
with  the  wacken  and  iron  clay  in  the  space  of  a  few  yards.  The  latter 
forms  elevated  table  land  at  BSder,  which  is  2,359  feet  above  the  level 
of  the  sea;  it  closely  resembles  that  of  the  red  hills  at  Madras,  Nellare, 
Smghirikunda  (in  the  two  latter  on  granite),  all  on  the  sea  coast,  but  in 
this  instance  rests  on  basalt.  I  observed  in  it  plumb  blue  lithomarg^, 
and  pisiform  iron  ore. 

On  the  basaltic  hill  of  Medkunda  I  observed  large  masses  of  flint 
lying  on  the  surface  and  deeply  connected ;  also  pieces  of  a  siliceous 
stone,  containing  shells  which  had  lost  their  carbonic  acid:  the  external 
surface  of  these  masses  effervesced  in  acids.  These  shells  belong  to 
the  genera  twrbo  and  cyclostoma,  and  living  specimens  are  found  in 
the  beds  of  roost  of  the  rivers  as  well  as  on  the  rocks  in  their  neigh- 
bourhood. The  specific  gravity  of  these  stones  varies  from  1*90  to 
2*00,  that  of  the  flint  is  2-60.  A  few  miles  from  this  place  I  observed 
the  same  shells  enclosed  in  small  pieces  of  earthy  limestone ;  they  were 
lying  on  the  basalt,  which  is  here  2000  feet  above  the  level  of  the  sea 
and  about  200  above  the  river  Manjfra :  the  base  of  the  hill  being 
granite,  and  the  basalt  not  occupying  more  than  100  feet. 

Quartz  rock  occurs  in  the  granite  in  beds,  as  at  Pitlam,  Gazypet, 
and  in  the  environs  of  Hyderabad :  the  rock  in  the  neighbourhood  of 
the  latter  is  elevated  40  or  50  feet  above  the  level  of  the  plain  through 
which  it  runs;  its  course  is  north  and  south,  and  its  extent  about  twelve 
miles.  It  contains  considerable  quantities  of  amethystine  quartz,  which 
is  not  pure  enough  for  the  purposes  of  the  lapidary. 

The  loose  masses  of  quartz,  as  well  as  those  which  appear  above  the 
surface,  have  a  rhomboidal  form.  This  rock  runs  directly  opposed  to 
the  greenstone  veins,  and  intersects  three  of  them.  I  have  reason  to 
believe  that  the  trap  passes  through  the  quartz,  although  I  have  not 
yet  distinctly  observed  it,  except  in  one  instance  near  Hyderabad. 

Clay  Slat; 

The  day  slate  which  is  found  to  the  eastward  of  Hyderabad,  between 
Byardm  and  Palunshah,  is  about  20  miles  in  breadth  and  perhaps  30 
ndles  in  length,  with  a  north  and  south  direction.  One  of  its  highest 
points,  Panch'bondal,  is  2600  feet  above  the  level  of  the  sea.  The 
yalleys  contain  sandstone,  clay  slate,  and  quartz  rock ;  this  latter  is  also 
found  on  the  summits  in  veins  and  beds. 

2  9 
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Some  of  the  ibonntams  exhibit  marks  of  great  disturbance :  the  dip 
of  their  strata  is  to  the  south-east,  and  on  their  summits  the  cpuurts 
rock  and  day  slate  appear  to  be  indiscriminately  mixed.  The  chasms 
formed  by  these  disturbances  give  passage  to  foaming  cascades*  the 
only  sound  which  breaks  the  awful  silence  of  their  solitude. 

The  rock  is  generally  indurated  clay  slate  passing  into  flinty  slat^ 
containing  drawing  slate  but  no  roofing  slate. 

On  the  banks  of  the  Kistna  between  Amramati  and  WdrripiS 
beyond  which  I  have  not  traced  it,  and  from  WarripiU  to  within  three 
coss  of  Nacricul,  is  found  a  limestone  in  horizontal  strata. 

When  first  seen  it  lies  on  the  surface  of  the  earth  in  large  flat  masses 
partly  covered  with  alluvial  soil ;  its  colour  varying  from  a  dirty  white 
to  a  pinkish  white,  from  which  it  passes  into  a  compact  bladi  rock  wfai^ 
is  capable  of  receiving  a  good  polish.  It  subsequently  assumes  a  whitidi 
green  and  pinkish  grey,  and  on  the  banks  of  the  river  it  is  found  of  aH 
these  colours  except  the  black.  Veins  of  green  homstone  are  found 
passing  through  it,  and  at  times  small  masses  of  red  iron  ore.  It  coor- 
tains  no  petrifactions. 

It  is  well  adapted  for  building,  for  sculpture^  for  mortar,  and  I  be- 
lieve for  water  cement.  Large  pagodas  and  forts  boilt  of  it  bear  fiewer 
marks  of  age  than  most  of  the  granitic  structures. 

The  town  of  DdchttpUi  is  entirely  built  of  it,  as  w^  as  a  laige 
pagoda  and  fort  at  WarripiU.  The  famous  basso  relievos  of  Awar^ 
iDoti,  for  the  first  account  of  which  we  are  indebted  to  Colonel  Mac- 
xsKziB,  are  formed  from  this  rode. 

A  pure  lime  is  obtained  from  numerous  veins  of  calcareous  spar  om 
the  river  bank,  and  I  conceive  the  black  limestone  contains  the  fequsite 
proportion  of  alumina  and  iron  for  making  a  g^od  water^oement. 

No  inland  carriage  is  required,  since  it  is  quarried  on  the  banks  of 
the  river,  and  may  be  carried  down  at  all  seasons  of  the  year  to  Ifo- 
wl^tam. 

An  analysis  of  one  hundred  grains  of  grey  slaty  limestone  gave 

Carbonate  of  Lime, 84 

Alumina, 8 

Iron, 4 

Low, 4 

Grains,  100 
Iron  Oreg. 
I  have  hitherto  seen  no  ores  of  iron  in  the  granite.    The  sandstone 
and  iron  clay  are  the  most  productive.    They  consist  principally  of 
earthy  brown  add  red  iron  ores,  poor  in  iron^  but  easily  smelted.    ITic 
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modes  of  smehing  are  well  known  to  be  very  rnde,  snd  have  been  fre* 
qaently  described'*'.  On  calculation  I  found  that  the  price  of  their  iron 
in  its  best  state  was  doable  that  of  the  best  EInglish  iron  at  home.  The 
ore  from  which  the  steel  is  produced,  which  goes  by  the  name  of  the 
'  *'  Hyderabad  steel/'  is  the  same  with  that  described  by  Dr.  Hyne  in 
his  travels  in  India,  p.  191.  I  have  not  yet  seen  the  process  of  making 
it,  bat  from  a  specimen  which  I  found  much  inferior  to  the  English 
irteel  in  hardness,  I  should  suppose  it  not  to  be  the  same  as  the  Indian 
wooiz  so  much  valued  at  homef. 

Dirnmmd  Biinei. 

On  the  banks  of  the  Kistna  and  within  reach  of  its  inundations  are 
the  celebrated  diamond  mines  of  Gokonda.  It  is  probable  they  have 
been  so  named  from  their  being  the  property  of  the  sovereign  of  Gol* 
eotub,  whidi  kingdom  received  its  name  from  the  celebrated  hill  fort 
and  city  called  old  Golconda,  near  the  modem  city  of  Hyderahadm 

They  are  situated  in  a  plain  on  the  left  bank  of  the  Kistna,  formed 
by  its  alluvium,  and  bounded  on  the  east  by  a  chain  of  mountains  run- 
ning nearly  north  and  south,  on  the  west  by  the  river,  on  the  north  by 
the  granite  of  Sker- Mahomed-pet,  and  on  the  south  by  that  of  Besvwra. 
In  this  plain  a  few  pedu  of  granite  of  15  or  20  feet  in  height  are  seen 
rising  above  the  surface  of  the  black  alluvium,  but  none  are  found  nearer 
the  mines  than  one  mile  and  a  half.  The  mine  situated  nearest  the 
hills  is  two  miles  distant  from  them.  These  hills  consist  of  a  mixture  of 
quartz,  felspar,  horfiblende,  and  mica,  the  latter  in  very  small  quantity ; 
the  hills  near  them  at  CondapUi  are  of  sienite  approaching  to  green* 
atone,  the  hornblende  being  in  the  greatest  proportion. 

From  the  circumstance  of  these  sienitic  hills  being  surrounded  by 
granite  on  all  sides,  I  venture  to  suppose  that  they  are  merely  a  repeti- 
tion of  the  phenomenon  of  the  trap  veins  on  a  much  larger  scale,  in 
^s  case  forming  mountains  difiering  in  their  constituent  parts,  but  not 
more  than  I  have  observed  in  other  instances.  The  taluses  of  these 
mountains  extend  to  a  very  short  distance  from  their  bases,  and  as  I 
was  not  able  to  find  in  the  rubbbh  of  the  diamond  mines  any  substrata 
resembling  them,  WsaNsa's  supposition  that  these  rocks,  which  he  calls 
trap  from  the  examination  of  specimens,  were  the  matrix  of  the  dia- 
mond, will  prove  unfounded.  This  receives  a  further  confirmation  from 
the  fact,  that  one  of  the  mines  near  PuUchmta  is  situated  on  cft  near 
limestone,  and  the  mine  of  Malavili  20  miles  south-east  of  Pmrteoi  lies 
on  granite  and  is  surrounded  by  that  rock. 

*  See  Joum.  As.  Soc.  vol.  i.  p.  150.       f  See  ditto,  p.  245, 
2  F  2 
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Of  the  six  Tillages  situated  in  this  plain,  PartetU  Is  the  OA^  oneiA 
which  diamonds  are  sought  for.  There  even  no  fresh  excayations  have 
been  made  for  many  years,  and  the  workmen  have  been  since  employed 
in  examining  tiie  old  rubbish  of  the  former  excavations.  They  believe, 
in  common  with  the  searchers  for  diamonds  in  Hindustan,  that  the 
gem  is  always  forming  in  the  mine,  although  very  slowly. 

The  village  of  Parteal  presented  a  striking  contrast  to  the  Company's 
village  we  had  just  quitted :  it  was  in  ruins,  and  the  inhabitants  iH 
clothed  and  half  starved  in  their  appearance.  I  afterwards  vinted  the 
mines  of  Aniior  one  mile  from  the  Kistna,  Bartktwd  Pamdoa^,  and 
Malaviti,  but  in  none  did  I  find  labourers. 

There  is  still  a  considerable  quantity  of  ground  unopened  in  all  these 
mines :  indeed  the  sides  of  the  excavations,  which  have  produced  the 
finest  diamonds  in  the  world,  still  remain  untouched.  The  vrant  of 
capital,  and  the  objections  of  the  Memindars  to  a  leather  eneroadi- 
ment  on  the  cultivated  lands,  may  be  the  causes  operating  chiefly  to 
prevent  farther  researches,  together  with  the  fact  of  the  cheapness  and 
plenty  of  the  Brazil  market. 

The  only  stone  common  to  all  the  mines  I  have  visited,  and  which 
I  understood  to  be  indicative  of  the  presence  of  the  diamond,  is  die 
calcareous  conglomerate*. 

The  garnet  mine  of  Gkaribpet  is  situated  south  of  PoUMmk 
about  eight  miles.  As  I  advanced  up  the  ravine,  in  which  I  noticed 
veins  of  granite  and  trap  and  sand  composed  of  mica,  garnets,  kyanite, 
quartz,  and  felspar,  large  scattered  masses  of  rock  were  strewed  on 
each  side,  which  had  fallen  from  the  summit.  On  the  top  of  the 
immense  mass  of  rock  were  several  detached  pieces,  no  doubt  destined 
to  fall  as  soon  as  decomposition  shall  have  smoothed  the  way. 

Accustomed  to  see  garnets  in  mica  slate  in  Scotland  and  elsewhere, 
I  was  disposed  to  call  this  rock  by  the  same  name,  but  I  did  not  per- 
ceive in  any  one  instance  any  thing  like  stratification. 

I  found  it  throughout  composed  of  mica,  garnets,  kyanite,  quartz, 
and  felspar ;  in  some  specimens  the  kyanite  was  next  ifL  abundance  to 
the  mica.  Veins  of  quartz  containing  kyanite  were  very  frequent.  The 
garnets,  which  were  seen  in  great  profusion  on  the  surface  of  the  rack, 
were  generally  of  a  very  coarse  kind,  as  well  as  those  which  I  found 
fitrewed  on  the  surface  of  the  ground. 

At  the  depth  of  eight  or  ten  feet  in  the  alluvium  at  the  foot  of  the 
rock  were  found  the  precious  garnets.     The  theory  of  crystallization 
•  See  a  paper  by  Dr.  Votsst  in  tke  Asiatic  Resesrches,  voL  xv.  p.  120. 
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proposed  by  Mr.  Mwrutrtis*,  and  founded  on  experiment,  wOl  serve  to 
•x^ahi  why  the  preoioas  garnets  are  only  found  in  the  soil  beneath 
tfie  rock. 

I  conceiye  that  in  this  instance,  as  well  as  many  others  I  have  wit- 
nessed, of  crystallization,  the  small  particles  of  garnet  are  brought 
together  by  molecular  attraction ;  and  by  the  temperature,  which  is^ 
nearly  constant,  the  moisture  and  superincumbent  pressure,  crystals  of 
the  precious  stone  are  formed. 

In  this  mode  I  have  seen  felspar  and  zeolite  recrystallized,  at  the 
foot  of  the  rocks,  as  well  as  in  the  alluvium  they  afford  by  decouN 
position. 

The  garnets  when  collected  are  gently  pounded,  and  the  bad  ones 
Ivoken :  those  which  survive  the  blows  are  reckoned  of  good  quality. 

The  cheapness  of  these  precious  stones  becoming  greater  every  day, 
from  the  quantity  found  in  all  parts  of  the  world,  and  the  facility  and 
exactness  with  which  they  are  imitated  rendering  them  of  smaller  value*; 
the  discovery  of  a  fresh  mine  is  scarcely  worthy  of  notice. 

I  cannot  close  my  present  sketch  without  expressing  how  much  I 
have  been  assisted  by  the  kindness  of  Mr.  Russell,  resident  at  Hydera- 
bad, and  of  Mr.  Ralph,  a  gentleman  in  His  Highness'  service,  who  was 
my  fellow-traveller  for  three  months  in  a  difficult  part  of  the  country^ 
which  I  might  never  have  seen  but  through  his  aid. 


ni.— Bac/rtas  and  Indo^SeytMc  Coins — continued.  By  Jas.  Prinsep, 
F.  J?.  S.,  Sec.  As.  Soc.  ^^ 

The  present  plate  introduces  us  to  some  of  the  coins  of  Doctor  SWinet's 
collection  already  alluded  to  in  my  last  communication.  It  is  as  well 
to  premise  that  all  order  of  arrangement  is  out  of  the  question  where 
new  objects  are  every  day  dropping  in,  and  where  the  epoch  of  so  many 
of  our  coins  is  not  yet  satisfactorily  ascertained.  Thus  it  happens  that 
although  headed  "  Bactrian,"  the  last  plate,  as  well  as  the  present,  con- 
tains coins  of  other  dynasties. 

Dr.  SwiNBT  pursued  a  course  very  similar  to  that  of  Colonel  Tod  in 
forming  his  collection. — "  The  plan  I  have  found  most  successful  under 
fiivorablecircunistances  of  locality,  or  where  no  one  has  already  explored 
the  same  ground^  (and  I  have  followed  it  many  years  before  I  heard  of 
C<dond  Ton's  eminent  success  in  the  same  pursuit,)  is  this  :  upon  the  line 
of  march  I  employ  an  intelligent  servant,  generally  aMusulman  tailor, 
to  buy  up  old  pyse,  which  the  hanyas  in  some  towns  are  in  the  habit  of 
patting  aside  as  useless,  perhaps  from  father  to  son,  and  which  rarely 

*  See  Jounud  of  Science  and  Arts,  vol.  L 
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gee  the  light  except  on  ooeadions  of  this  sort.  Out  of  Bdme  dozens 
procured  in  this  manner  for  as  many  current  pyse,  a  few  may  be  svffi* 
ciently  curious  to  reward  the  trouble  of  search.  Such  beautiful  coins 
as  Lieut.  BumNxs  brought  back  with  him  from  the  Panj4b  and  Oxua 
are  no  longer  to  be  procured  in  India ;  indeed  ancient  sUver  coins  are 
of  very  great  rarity  compared  either  with  those  of  gold  or  copper »  and 
the  only  two  Bactrian  coins  I  hove  been  so  fortunate  as  to  discover, 
were  obtained  out  of  the  limits  of  our  provinces." 

I  have  not  attempted  to  engrave  any  of  the  numerous  sketches  of  Ms 
antiques  which  Dr.  Swinst  has  been  so  obliging  as  to  forward^  but 
have  confined  myself  to  those  of  which  he  has  sent  sealing-wax  im- 
pressions, or  paper  casts  made  in  the  schoolboy  fashion  (but  not  to  be 
despised  on  that  account),  by  wrapping  the  coin  in  several  folds  of  pa- 
per, and  robbing  the  exterior  with  a  key  or  hard  blunt  point. 

Bactrian  coin$,  Plate  VIII . 
Figt.   \,  %  and  3,  are  described  at  pages  311  and  313. 
Fig,    4. — ^A  smaU  silver  coin  of  ApoUodotus,  waghiog  36  grs. 
Obverse,    Head  with  diadem  and  fillets,  and  a  neckcloth,  inscription 
circular,  dose  but  quite  distinct;  AnoAAOAOTOT  BASIlAEOa 
SHTHPOS  KAi  «iAOiiATOPOX    The  introduction  of  the  con* 
junction  kai  I  do  not  remember  to  have  seen  on  any  other 
Greek  coin. 
Beveree.    A  standing  figure  of  Jupiter,  rudely  executed,  holding  a 
thunderbolt  in  his  right  hand,  raised,  and  a  kind  of  shidd 
in  the  left :  from  the  arms  depend  two  ends  of  a  sleeve  or 
scarf;  on  the  right  is  a  singular  mooogram,  (No.  4.  of  the 
series  at  the  foot  of  the  plate,)  differing  widely  from  that 
of  Colonel  Ton's  coin  of  the  same  king,  (No.  6.  of  the  same 
series.)  The  legend  is  distinct  but  illegible,  and  agrees  in  ^»- 
racter  with  that  upon  many  of  the  boll  and  elephant  coins  ■ 
(see  Wilson's  plates,  figs.  3, 4, 31 ;  Tod,  figs.  11,  12,  &c.) 
The  native  who  brought  this  coin  to  Dr.  Swinbt  stated  that  it  was 
procured  by  him  at  a  town  called  Kaital,  in  the  8ikk  territory,  not  fur 
from  Kamdl. 
Fig.    5. — ^A  coin  of  Menander,  agreeing  in  its  general  featares  with 

the  last ;  weight  34  grs. 
Obverse,    A  well  executed  and  intelligent  face,  with  d&e  diadem; 
latter  part  of  the  inscription  not  very  distinct  menanapot 

BAlIAEfiS  2nTH(P02  ?) 

Xeverse.    The  figure  supposed  to  be  Jupiter  in  the  last  coin  appears  in 
this  rather  to  be  Minerva  wielding  the  bolts  of  Jove,  or  it 
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may  be  a  native  warrior  throwing  a  bundle  of  javelins  or 
darts.     The  monogram  (No.  5)  resembles  the  last  without 
the  hook,  (unless  the  hook  below,  as  I  at  first  supposed, 
forms  a  part  of  it)  ;  one  half  of  the  inscription  consists  of  the 
same  letters  as  appear  on  the  coin  of  Appollodotus  :  it  must 
therefore  be  the  native  title  equivalent  to  fiatriXMs  avrrip^u 
This  coin  was  purchased  of  a  shroff  in  the  bazar  at  SubdthU. 
Tn  favor  of  these  two  coins  I  may  venture  to  repeat  the  remarks  of 
Professor  Schlkobl,  on  the  equally  valuable  pair  discovered  by  Col. 
Ton, — '•  These  two  medals  are  beyond  all  price,  as  much  for  their  ad- 
ipirable  preservation  as  for  their  extreme  rarity  and  their  importance 
to  history."     And  I  shall  make  no  apology  for  also  translating  the 
Professor's  learned  commentary  on  that  part  of  the  Bactrian  history 
connected  with  them,  at  length,  as  much  more  satisfactory  than  a  par- 
tial gleaning  or  plagiarism  of  his  remarks,  which  so  well  exemplify  the 
use  of  numismatology  in  correcting  the  vagaries  of  historians. 

**  In  the  profound  obscnrity  which  enrelopes  the  history  of  Bactria,  we  most  cnQ 
with  care  all  that  can  throw  the  least  lijht  upon  it. 

"  We  find  only  two  passages  in  ancient  authors  which  mention  Ling  Apolloootus. 
AaaiAK,  the  reputed  writer  of  the  Periplus,  sajs,  *A^*  oZ  fi4xpt  vvv  ip  Bofivydf^? 
WoXoi  at  vpoxfpowrt  Zpaxfud,  ypdtAfAatriy  'ZWrjvueois  ^mxapayiUytu,  M^nfui  rm^ 
pBTT*  *Kki^flj^p9¥  fi§fiQ0f\$wt6T»if  'AifoXAoSoTov  Ktd  MwMpov,  **  For  this  reasoa 
even  now  ancient  drachms  are  current  at  Barygaza  {Brigu-gicha  or  Baroach], 
bearing,  in  Greek  characters,  the  stomp  of  the  kings  who  reigned  after  ALiXi^Dxs, 
ilFOixoooTUB  and  Mbnandbe." 

The  two  coins  now  brought  to  light,  agree  better  with  this  passage 
from  AaaiAN  than  those  of  Col.  Tod,  on  account  of  their  exact  simi- 
larity, which  would  allow  them  naturally  to  be  coupled  together  in 
speaking  of  them. 

**  The  other  passage  concerning  Apollodott7S  is  from  the  summary  of  the  history 
of  Trogiis  Pompeius,  which  is  placed  at  the  head  of  the  abridgment  of  Justin. 
Prolog.  IzxL 

**Demde,  quo  rege  jntgnanie,  Seythiea  geniet,  Sarancm  et  Atiani  Baeira  oecupa" 
^bn  0t  Sogdianos,  Indieas  guoque  ru  addita,  gestaper  Apoliodotwm  et  Memmdntm 
reg€9  eontm,** 

**  The  printed  editions  ha^e  Apolhdorum,  which  was  corrected  by  the  learned 
and  judicious  Batbr,  on  the  authority  of  the  Periplus.  This  reading  is  now  fnUy 
confirmed  by  a  medal  (two),  an  authentic  and  public  monument  VikiLLANT  and 
J^OKOUBRUS  suspected  a  corruption  of  the  text,  and  sought  to  correct  it  in  another 
way*  They  thought  that  the  name  of  Apollodotus,  the  historian  of  the  Parthian 
and  Bactrian  kings,  had  been  confounded  with  that  of  a  king,  and  Lonqubbub  pro- 
posed to  read  ex  Apollodoro,  geetm  per  Menandrum  et  Bucratidam,  regee  eomm. 
This  b  not  correcting  but  disfiguring  arbitrarily  an  ancient  text ;  and  yet  the  latest 
editor  of  Justin  in  Prance^  M.  Lbm  airb,  recpmrnends  this  unwarrantable  conje&- 
lurt! 
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''Bayer,  howerer,  while  be  reinstates  Apollodotus,  dispatM  hb  title  to  ikt 
kingdom  of  Bactria,  which  Gol.  Tod  again  vindicates  with  reason.  Batbk  woaii 
make  him  one  of  those  Greek  kings  who,  at  that  epoch,  reigned  separately  over  a 
part  of  India,  such  as  Dsmktbids,  son  of  Euthtobmus.  This  is  in  the  Itrit 
place  contrary  to  the  text  of  Troous  Pompeius  :  for  the  word  eorum  apfdies  to 
Bactra  et  Sogdianos,  The  coin  confirms  this  refutation,  for  by  what  motht 
should  a  Greek  king,  net  baring  possession  of  Bactria,  pat  a  legend  in  Bactrian 
characters  on  the  reverse  of  his  coin  ?  I  call  them  so,  without  prejudice  to  the 
question  of  the  language  to  which  they  may  belong.  Certainly  tbey  are  not  San- 
skrit :  they  have  a  strong  resemblance  to  those  on  the  early  Sassanian  medals.  Tlie 
credit  of  decyphering  them  is  reserved  for  scholars  acquainted  with  Zend  and 
Pehlevi.  ( 

"  To  escape  from  this  objection,  we  must  suppose  that  Apollodotus  reigned  b 
the  eastern  provinces  of  the  ancient  Persian  empire,  south  of  Bactria.  The  medal  of 
Demetrius,  son  of  Euthydemus,  discovered  by  the  Baron  Mbtbndorf,  bears  a 
Greek  legend  ficurikdus  Afifiirpiou ;  the  empire  of  India  is  designated  by  the  ikin 
of  an  elephant's  head  with  which  the  portrait  of  the  prince  is  adorned. 

**  Apollodotus  therefore  must  be  admitted  among  the  kings  of  Bactria.  The  cele- 
brated Visconti  has  endeavoured  to  assign  his  probable  place  in  Ba.tbr*s  Chronolo- 
gical Canon  of  Six  Kings,  the  dates  of  which  are  however  mostly  conjectoral :  be 
places  him  after  Eutbtdemub"  (see  p.315),  '*  and  both  the  authorities  quoted  above 
agree  in  placing  him  before  Men ander.  Now  Mbnander  certainly  reigned  be< 
tween  Eutbtoemus  and  Eucratidas^;  but  Visconti  will  not  allow  the  latter  to 
follow  Menander  directly  :  he  makes  a  place  between  their  reigns  for  Hblioclbs^ 
whose  name  is  only  known  from  one  medal  bearing  the  inscription  fie^tX^ 
*H\toK\4ovs  iucaiov,  and  pronounced  by  Mionnet  to  be  of  Bactrian  fabric,  merriy 
from  analogy  to  other  coins  of  the  same  locality — an  argument  by  no  means  oonctn- 
aive.  When  a  coin  of  Hblioclbs  shall  be  discovered  in  India  or  Tartary,  we  mif 
grant  his  title  to  the  Bactrian  throne." 

**  It  is  difficult  to  assign  the  exact  limits  of  the  Indian  dominions  of  the  Bactrian 
monarchsy  or  of  their  contemporaries,  who  reigned  in  India  itself.  The  »»H*itnti 
use  the  word  India  vaguely,  and  sometimes  make  it  comprise  the  Persian  provinces 
north-west  of  the  Indus.  The  conquests  of  the  Bactrians  may  have  been  made  in 
two  directions  : — one,  towards  the  east  by  the  PanjAbf  and  onwards ;  the  other*  by 
'following  the  course  of  the  Indus.  The  expedition  of  Sbleucus  Nicator  ww 
directed  towards  the  Ganges ;  by  his  treaty  with  Chanoraoupta,  king  of  titt 
Pram  (people  of  the  East),  he  gave  up  some  provinces,  and  received  a  number 
of  elephants  in  exchange.  It  is  probable  that  the  first  kings  of  Bactria,  on  declaring 
themselves  independent,  took  possession  of  what  remained  of  Albxavdrr's  cob- 
quests  in  the  Panjdb,*'  [Dr.  Swiney*s  coins  confirm  their  domination  there,  as  hat 
as  the  presence  of  medals  can  do  so.]  **  At  any  rate,  the  third  king,  £umTBBMUt» 
in  his  treaty  with  Antiochus  the  Great,  by  which  treaty  his  independence  w« 
acknowledged,  gave  up  all  his  elephants.  This  proves  two  points :  first,  tiMl 
Euthyobmus  had  provinces,  or  at  least  subjecto  in  India  proper ;  aeoond,  that  his 
rule  was  not  extensive,  for  the  elephants  were  few  in  number ;  added  to  thoae  given 
by  SopHAOASBNua  to  Antiochus,  they  made  but  150,  whereas  Sblruoub  re- 
ceived 400  from  Chandraoupta. 

**  Antiochus*  expedition  was  brilliant,  but  it  procured  him  little  solid  advantage 
beyond  the  acquisition  of  these  war  elephants.  After  his  compaign  againit  Evtbtds- 
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1833.]  BmtruM  and  Indo^Se^Uc  Comt.  40» 

HITS  and  Sopv  AaAtXKVs  lie  reputed  the  Indui,  and  retarned  Ijwwfid  Araehotia 
and  Cannania  to  tlie  western  seat  of  his  empire."  [Was  it  after  this  expedition 
tliat  he  stmck  the  coin  represented  in  fig.  2,  depicting  the  stem  of  a  hoat  of  the 
river  Indus?] 

**  EuTHTDiMUS  may  hare  profited  by  the  distance  of  Anttochus,  and  the  decline 
of  his  strength,  to  deprive  him  of  the  provinces  situated  along  the  Lower  Indus.  It  is 
certain  that  Dsmsteivs  reigned  there,  I  think,  first  as  governor  in  the  name  of  his 
Ihther; — afterwards  as  an  independent  king.  DsMSTmius  did  not  succeed  Eutbt- 
BBitus  in  Bactria :  his  absence  perhaps  allowed  his  competitor  to  supplant  him.  If 
DmcB-rmius  had  not  been  in  possession  at  the  death  of  his  father,  with  what  force 
could  he  have  conquered  these  vast  provinces,  when  the  army  of  Bactria  was  at  the 
command  of  a  rival  ?  It  is  he,  no  doubt,  who  founded  the  city  of  Demetrias  in 
Arachosia,  the  name  of  which  is  preserved  in  the  geographical  work  of  Isidorus. 
Tbende  his  dominions  extended  to  the  Delta  of  the  Indus. 

**  Taoeus-PoMFSiiTS  ascribes  exploits  in  India  to  Apollodotub  and  Mbnan- 
9VR  ;  Strabo  also  to  the  latter.  Their  conquests  then  must  have  been  towards  the 
PmtjAh,  since  they  would  have  come  into  contact  with  Demetrius  on  the  south  ; 
sod  there  is  no  mention  of  war  between  the  Bactrians  and  this  king  of  India  until 
the  end  of  the  reign  of  Eucratidas.  Strabo  says  expressly  that  Menandbr 
passed  the  Hypk^iH  and  penetrated  to  the  Jamna.  [E77c  icol  rov  'Tvoriy  ZU^  wpot 
Mm,  KOI  lUxpi  rod  laofwv  wfo^\$9.    lege  *Twrty  et  hifia^ov.] 

*'  This  authorises  our  extending  his  kingdom  to  Mathura  or  evenBai/asor,  (where 
CoL  Tod's  coin  was  found.)  The  probability  is,  that  it  included  the  kingdom  of 
LaJUtrt;  for  since  Strabo  says  that  Mbnandbr  was  the  first  to  penetrate  so  far,  his 
predecessor's  rule  of  course  must  have  been  more  limited." 

Plutarch  bean  testimony  to  the  excellent  character  of  Mbnandbe 
as  a  sovereign ; — '!a  certain  king,  Mbnandsr,  who  had  reigned  with 
justice  over  the  Bactrians,  having  died  in  camp,  the  cities  in  common 
had  the  care  of  his  foneral  rites,  hut  afterwards  contended  for  his 
ashes ;  they  at  last  divided  his  remains  equally  amongst  them,  and 
agreed  that  monaments  to  him  should  be  raised  amongst  them  all'*'." 
May  not  this  singular  passage  have  had  its  origin  in  a  confused  account 
of  the  monuments  raised  hy  the  Buddhists  to  preserve  the  relics  of  their 
lawgiver,  of  which  one  at  Msnikfola  seems  to  have  heen  founded  im- 
mediately after  the  Bactrian  monarchy  was  upset,  and  while  the  com« 
mtmication  of  those  countries  with  the  west  was  still  perhaps  maintain* 
edf  ?    But  to  return  to  M.  Schlbosl's  epitome  :-* 

**  We  know  noting  of  Hxlioclbs,  if  indeed  he  ever  reigned  in  Bactria.  Bnt  as 
EvcRATtBAS  was  the  first  to  assume  the  distinction  of  grtmt  kmff,  it  is  natural  to 
•oppose  thai  he  aggrandised  the  empire.  He  may  have  conquered  Aruma,  which 
Srabo  says  belonged  to  Bactria. 

**  For  the  war  between  Eucratidas  and  Dembtrius,  king  of  India,  we  are 
reduced  to  the  unsatisfactory  notice  of  Justimus,  according  to  whom  Dxmxtrius 
was  the  aggressor.  Eucratidas,  at  first  besieged,  and  in  great  danger,  saved 
himself  by  his  valour,  and  finished  by  despoiling  his  adversary.    In  his  retreat, 

•  M^or  Tod  oaBactriaa  Medals,  Roy.  As.  Ret.  L  330.    tSeepagfdlS. 
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after  terminating  this  war,  he  was  assassinated  by  his  son.  Batke  thinks  CkaC 
this  Demetrius  is  the  same  who  in  his  youth  negociated  the  peace  for  his  Cstlier 
EutHYDBMUS  with  AihiocHTJS.  Howerer,  the  great  age  to  which  he  most  bave 
attained  is  a  staggering  objection.  One  may  reconcile  probabilities  by  soppoaing 
that  a  son  of  the  same  name  had  succeeded  to  Demetriu8*8  throne. 
-  **  The  existence  of  the  parricide  of  Eucratidas  is  well  established  ;  bnt  his  name 
is  unknown,  and  it  is  uncertain  whether  he  enjoyed  the  fruits  of  his  crime.  Kio^ 
Eucratidas  II.  therefore,in  Bayer's  catalogue,  rests  only  on  a  double  conjectero. 

'*  Thus  end  the  Bactrian  kings  hitherto  known.  The  latter  history  of  the  dyoastgr 
is  enveloped  in  darkness  yet  thicker  than  the  rest.  Justin  attributes  its  destructioa 
to  the  Parthians;  the  author  of  the  summary  of  Trogus-Pompeius  to  tiie  Scythi-. 
was  ;  both  quoting  the  same  authority.  It  appears  then  thict  both  these  i 
took  part  in  it,  but  that  the  Scythians  remained  in  possession. 

"  In  a  fragment  of  Diodorus,  or  rather  in  an  extract  by  PH0Tiu8,it  is  aaid,  1 
dne  of  the  Arsacidas  (no  doubt  the  Sixth,  Mithridates  I.)  penetrated  as  far  as  In- 
dia and  seized  the  kingdom  of  Porus,  i.  e.  of  the  country  between  the  Hydaspes  and 
the  Acesincs.  Bayer  8a3rs  with  reason  that  the  Greeks,  wherever  they  allude  to 
India,  imagine  a  Porus  ; — but  in  this  case  the  historian  seems  justified,  for  we  eee 
that  the  Bactrians  possessed  not  only  that  province  but  even  beyond  it.  By  Bat« 
£R*s  calculation,  Mithridates  I.,  kingof  Piarthia,must  have  survived  EucaATi»AS 
by  seven  years^but  these  dates  are  purely  conjectural.  At  any  rate,  it  is  after  Eucha- 
Tii^ab'  death  that  these  conquests  must  have  been  made  :  the  war  between  hun  and 
Demetrius  would  not  have  taken  place  had  the  Parthians  occupied  the  intervening 
provinces.  Eucratidas  was  assassinated  when  in  the  height  of  his  power  ; — H  is 
then  after  his  death  that  the  decline  of  the  empire  commenced.  M.  DKGUieirsa, 
from  the  Cliinese  historians,  fixes  the  epoch  of  its  destruction  in  the  year  125,  Bw  C 
The  king  or  kings  who  may  have  reigned  in  the  interim  are  yet  unknown — perhaps 
they  may  be  brought  to  light  by  Col.  Ton's  discoveries." 

The  above  condensed  and  critical  sketch  of  the  latter  Bactrian  kings 
contains  all  that  is  known  of  them,  and  leaves  ua  to  fill  op  blanks  only 
as  fresh  matter  may  be  elicited  throngh  the  labours  of  the  antiqaarian 
in  this  fruitful  field.  M.  Schlegbl  felt  pride  in  adding  two  cogno- 
mens to  his  two  kings  :  Dr.  Swinst's  coins  have  already  increased 
their  majesties'  titles ;  giving  to  Msnandeb  the  common  appellation 
**  savioar;"  and  to  his  predecessor,. in  addition  to  the  same  title,  the 
respectable  appellation  of  Philopator,  **  loving  son."  This  latter  title 
is  of  more  consequence  than  might  at  first  be  suspected,  for  unless  his 
father  were  of  kingly  dignity,  he  would  not  have  been  mentioned :  and 
it  is  more  than  probable  that  his  son  succeeded  him  peaceably.  But  we 
have  no  knowledge  who  the  father  was,  since  Dbm snuua  is  the  onlj 
recorded  son  of  Euthtdbm us.  We  may  suppose  him  to  be  sure  a  bro- 
ther— ^perhaps  a  younger  one, — a  favorite — "  a  gift  of  the  gods/'  as 
bis  name  implies ;  and  this  might  account  for  the  deputation  of  the 
Yightfiil  heir  to  a  distant  province  :  bnt  it  is  wrong  to  hazard  conjee* 
tures  upon  points  of  such  remote  diplomacy  I 
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J^    6  aod  7. — Two  sqiuure  coppa*  coins  resembling  in  form  fig.  7 

of  plate  VII.  weight  103  and  121  gra. 
Ohwerse.  A  figure,  apparently  female,  holding  a  comncopia  on  the 
left  arm :  the  other  indistinct ;  legend  in  parallel  lines,  and 
evidently  Greek,  bat  only  partially  legible :  the  word  ba 
2iA£fi2  commences  both  of  them. 
Reverge.  The  Indian  Bull  with  its  hump,  encircled  with  the  unknown 
character.  Below,  in  both  coins,  the  letter  sigma,  2,  ot  a 
symbol  of  that  form.  r 

One  of  these  coins  was  found  at  Machwarra,  a  small  town  near  the 
Setlej  river,  between  Ludiina  and  Ri^^ ;  the  other  in  the  bazar  at 
&s«3r,  on  the  road  from  thence  to  Simla.    Dr.  Swinbt  consider  them 
to  be  not  only  similar,  but  of  the  same  die.     It  is  not  possible  to  do 
more  than  ascribe  them  to  the  Bactrian  dynasty  generally* 
Fig.      8. — ^This  small  copper  coin,  from  the  neighbourhood  of  Seha- 
ranpdr,  is  classed  among  the  Bactrian  coins  by  Dr.  SwiNxir* 
from  the  similarity  of  its  monogram  to  that  of  fig.  4.     The 
legend  also  appears  Greek  :  the  obverse  has  a  warrior  with 
a  bow  ?  and  the  reverse  a  lion,  panther,  or  singh,  which  con- 
nects it  with  one  class  of  the  Hindu  coins. 
fip,  9,  10. — I  have  introduced  these  two  of  Doctor  Swinbt's  Bac- 
trian-horsemen,  or  Eucratidbs,'  coin'^,  because  the  head  is  in 
better  preservation  than  usual,  and  a  letter  or  two  more  of 
the  legend  can  be  added  to  the  scanty  list  hitherto  elicited ; 
thus  on  ^,  9,  we  have  SATHP  mefa  . .  and  on  the  other 
MEFA  baCiaetC,  "the  great  king,V  quasi  Mahd  Raja,  As  far 
as  the  specimens  hitherto  discovered  can  prove  it,  the  no<T 
minative  seems  to  be  used  in  all  the  coins  of  this  type,  in« 
stead  of  the  genitive,  as  usual  on  Greek  medals :  the  termina- 
tions are  also  corrupted;  all  which  circumstances  tend  to 
pronounce  these  coins  to  belong  to  the  last  princes  of  the 
race,  as  conjectured  in  ascribing  them  to  Euckatidbs. 
Fig.  14,  is  a  small  coin  supposed  to  have  Greek  characters,  but  unr 

decypherable. 
Fig9.  16,  17,  18,  are  drawings  of  three  small  copper  coins  procur- 
ed by  Lieut.  Bctrnbs  at  Manikpdla,  which  differ  in  some 
particulars  from  those  already  made  public,  and  are  on  that 
account,  rather  than  as  leading  to  any  fresh  observation,  now 
inserted.     Fig.  16,  belongs,  from  the  side  figure  of  the  fe« 
male,  stooping,  and  the  monogram  or  symbol,  to  the  Ka^ 
•  See  Plate  VII.  and  page  314. 
2  G  2 
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m$ia  group.  Tug.  18,  a  man  sitting  dressed  in  tiie  Brah« 
msnical  dhoti,  ac^^ords  so  far  with  No.  1  of  Mr.  Whson's 
plate,  a  gold  coin  dog  out  of  the  t<^  at  Manikyttia  hy  Ge^ 
neral  Vxmtuea.  Fig.  17,  is  of  a  novel  type,  bvtthe  coin 
was  in  too  imperfect  a  state  to  permit  an  accorate  de* 
vdopment  of  the  figures. 

Uindu  CoiM9. 
From  the  coins  of  Bactria  a  transition  is  easfl  j  traced  through  the  dark 
period  of  the  Indo-Scythian  or  Buddhist  dynasty,  to  which  numerous 
coins  have  been  allotted  upon  such  degree  of  internal  eyidence  as  tfaeir 
appearance  affords,  to  the  coins  of  the  Hindu  Princes  of  Central  India, 
Andkra,  Rt^fmtnu^  Kmm^,  Indrtgmi^a,  and  perhaps  M&gmAm  or 
Behar.  I  have  on  a  former  occasion  ventured  to  douht*  whether  any 
native  coin,  properly  so  called,  had  circulation  in  In^a  anterior  to  the 
incursion  of  Alexander.  In  none  of  tiie  ancient  booksf  of  ^e  Uindoa 
is  mention  made  of  coined  nK>ney.  The  word  twermaX  or  gold,  which 
occurs  frequently  in  the  Puriwu,  is  supposed  to  mean  a  lump  of  gold 
of  a  fixed  weight,  such  as  is  still  current  in  Ava  or  China.  Mr.  H. 
T.  CouunooKB  states^  on  the  authority  of  Msnu  and  other  authors, 
that  the  awema  (carsha,  arsha,  or  tolaea)  was  equal  to  16  wu»koM. 
If  the  masha  was  as  now  about  17.4  grains  only,  this  would  certaiaif 
make  the  9uvema\\  small  enough  to  admit  of  a  doubt  whether  it  did  not 
bear  some  stamp :  on  the  other  hand,  small  lumps  of  gold  called 
phdiang,  of  a  smaller  weight  and  value,  and  without  stamp,  are  stiH 
brought  from  the  hills,  and  passed  as  cash  in  the  purchase  of  goods 
in  the  plains.  Again,  the  great  analogy  which  is  observed  between  the 
earliest  Indian  coins  introduced  to  our  notice  by  modem  research,  and 
those  of  the  Macedonian  colonists,  is  a  very  strong  argument  in 
f&vor  of  the  supposition  that  the  art  of  die-cutting  was  introduced 
at  that  period ;  and  the  employment  of  Greek  workmen  mayrea- 
sonably  account  for  the  continuance  of  Gredt  legends  where  other- 
wise they  would  have  been  little  expected.  A  further  direct  and  incon- 
testable proof  of  their  connection  is  derived  from  the  similarity  of  the 
*  Joam.  As.  See  I.  394. 

t  The  RaJA  Taringiai,  a  oomparatiTely  modem  work,  meQtions  the  duMr.  a 
Fertian  gold  ooio. 
X  As.  Res.  V.  93. 

(  See  Mr.  Ravbnshaw's  note,  page  266. 

II  Major  WiLFORD,  and  many  as  inveterate  etymologiste,  might  have  derived  oor 
Eoglish  toftereign  from  this  word,  had  it  chanced  to  have  heen  current  at  an  earlier 
period  than  is  assigned  by  our  mint  aonals  for  its  introduction,  namely^  £dwajlb  - 
IV.'s  reign,  A.  D.  1489. 
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moDo^nmB  or  STiiibols  Tiaible  npoa  most  of  tbem.  I  lunre  iaserted  at 
the  foot  oi  the  present  plate  such  of  these  as  oeeor  in  the  coins  be- 
fore  us.  Most  of  them  may  be  found  on  the  Greek  civic  coins  of  the 
Hunterian  cabinet  at  Gksgow ;  those  upon  the  genuine  Greek  coins 
are  evidentlj  cyphers  or  compounds  of  Gredc  letters ;  either  nomerals 
marking  the  date,  or  initials  of  persons  connected  with  the  mint. 

Monogram  1  appears  upon  a  ocnn  of  DsmrRius  of  Syria  (plate  ▼.), 
and  may  be  compounded  of  a  t»  symbolical  of  Antioch,  the  place  of 
coinage :  it  is  No.  67  of  Coxas's  Hunterian  Catalogue.  Mom.  2,  on 
AiiSXANDBR's  coin,  (53  of  Combb,)  may  be  A,  and  may  stand  for  one  of 
the  numerous  cities  of  this  monarch's  name.  The  third,  (plate  vii,fijg^.  1,) 
is  evidently  formed  of  the  Gieek  letters  P  E,  being  perhaps  the  date  (105 
of  the  Syrian  «ra,  or  206  B.  C.)*,  subjoined  by  A,  betokening  the  loca- 
lity. The  next  four  (4,  5,  6,  7)  occur  in  the  coins  of  Apollodotus 
and  Mbnamdbr  (86,  216,  and  326.  of  Combb).  Colonel  Ton  suppose* 
the  latter  two  and  fig.  9  to  be  formed  of  numeral  letters,  but  the 
combination  of  units  is  pronounced  to  be  inadmissible.*  8  and  9  ap« 
pear  on  the  coin  of  the  last  Baotrian  monarch,  "  the  great  king." 
They  are  not  found  in  Combb  :  but  the  latter  may  be  a  combination 
of  tlie  letters  0,  T,  H  and£.  10,  11,  and  12,  having  four  prongs 
and  the  ring  below  cut  open,  belong  to  the  supposed  Kaniska  coin, 
and  all  the  coins  of  the  raja  and  ball,  and  raja  and  elephant  type. 
These  can  no  longer  be  interpreted  as  letters,  though  evidently  imi- 
tated from  the  foregoing.  Mon*  13  occurs  in  one  of  Colonel  Ton's 
coins  of  the  same  dass,  with  the  running  figure  (13  of  3rd  series), 
but  it  may  probably  be  an  imperfect  impression  of  the  foregoing 
symbol.  From  monogram  12  to  the  lozenge  form  of  14  is  but  a  slight 
transition,  and  thus  we  pass  to  a  wholly  dififerent  class  of  coins,  as- 
cribed by  Col.  ToB  to  the  Pandu  dynasty;  because  the  inscriptions 
are  in  the  same  character  which  is  found  wherever  the  Pandu  autho- 
rity existed; — in  the  caves,  and  on  the  rocks  ofJunagwr,  Girnar,  on 
Ihe  pillar  of  victory  in  Meywdr,  and  on  the  columns  of  Indra-prestha 
(Delhi)  and  Praydg  (Allahabad). 

These  coins  are  decidedly  the  most  ancient  of  Hindu  type  which  are 
known,  and  yet  being  of  pure  gold  they  are  generally  in  a  perfect  state 
of  preservation,  and  the  characters,  though  unknown,  are  very  clearly 
defined;  many  of  them  resemble  the  Tibetan  form  of  Sanskrit.  Most  of 
them  may  be  recognized  in  the  inscriptions  (or  descriptive  titles) 
over  the  sculptures  at  MahdbdlipwroM,  described  by  Mr.  Golbinohaic 

*  If  io,  this  coin  should  belong  to  Antiochtjs  the  Great,  mod  not  A.  Thsob  as 
soppoaed  in  page  312,  Drom  hia  cognomen  Bpipkanei, 
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in  the  As.  Res.  V.  page  79  :  and  as  these  scolptares  are  aaid  by  tradi- 
tion to  represent  the  personages  and  acts  of  the  Mahdbhdrut,  the  -valtte 
of  some  of  the  letters  may  perhaps  be  hereafter  recovered*  In  point 
of  age  the  coins  can  only  belong  to  the  Maurya,  the  Stmga,  the  Kamoa 
or  the  Andkra  dynasties  of  Mr.  Wilson's  catalogue  (315  B.  C.  to  428 
A.D.) 

Fig,  15  is  copied  from  a  gold  coin,  presented  to  me  by  Captain 
Wade,  who  discovered  it  near  FerozpUr  :  it  agrees  prectse- 
ly  with  figs.  5  and 7,  of  Mr.  Wilson's  plate;  the  former  of 
which,  stated  to  be  taken  from  a  drawing  of  a  coin  in  CoL 
Mackenzie's  collection,  seems  to  have  been  reversed  by  the 
artist,  to  assist  the  engraver,  and  inadvertently  retained  ia 
that  position.    Every  letter  of  the  legend  is  identical  in  the 
three  coins. 
Fig.  13  is  from  the  sealing-wax  impression  of  a  coin,  belongiBg 
to  Dr.  SwiNET  :  it  corresponds  precisely  with  No.  6  of  Mr. 
Wilson's  plate,  having  the  iirsul  or  trident  of  Siva  in  liai 
of  the  bird  of  Vishnu. 
These  two  coins  are  of  the  description  jnst  alluded  to.    They  have 
been  found  at  Agra,  Mathura,  Ujagin,  Ajmir,  and  even  in  Bengal.  Mr* 
Wilson  possesses  one  found  in  a  tank  in  the  Hugli  district.   The  mix- 
ture of  emblems  on  these  coins  might  almost  persuade  one  that  they 
were  forgeries,  but  that  no  two  have  hitherto  been  seen  identically 
the  same*  and  it  would  be  manifestly  impossible  to  forge  a  new  die  for 
each,  especially  when  their  price  is  little  beyond  the  value  of  the  me- 
tal.   The  female  on  the  reverse  sometimes  sits  on  a  well  formed  <^udr 
or  settee,  sometimes  in  the  Indian  fashion  on  a  lotus  flower,  at  others 
like  DuRGA  on  a  lion"' ;  she  holds  a  cornucopia  in  the  left  hand,  in  the 
right  a  scarf  or  ribband  :   a  glory  encircles  her  head ;  her  left  knee 
is  bare. 

The  obverse  represents  a  king  clad  in  a  coat  of  mail,  and  with  scale 
armour  on  the  legs ;  where  the  coin  is  worn,  (as  in  fig.  15,)  the  dress 
exactly  resembles  the  modern  coat  and  trowsers.  The  head  dress  ia 
^,  13  has  a  resemblance  to  the  Sassanian  or  Persian  cap.  The  left 
hand  is  invariably  raised,  as  if  holding  a  spear  :  the  right  is  extended 
as  if  placing  an  oflering  on  a  small  fire  altar.  This  hand  is  more  clearly 
defined  in  fig.  15,  than  in  any  coin  of  the  class  I  have  seen ;  and  it  may 
be  questioned,  whether  the  action  is  not  rather  that  of  plucking  a  flower, 
for  an  artist  would  hardly  represent  the  hand  in  so  hot  a  position, 
were  the  object  beneath  a  fire  altar ! 

•  Vide  CoL  Tod's  plats. 
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;  As  another  anomaly  in  these  coins,  it  may  be  remarked  that  the  let*^ 
ters  on  the  left  of  the  prince,  in  fig.  15,  are  identieal  with  the  Tibetan 
triliteral  compound  v  spy,  pronounced  as  cA  or  ih,  with  the  inherent 
Aort  vowel  a,  9pya  or  ska  ;  this  combination  forms  no  word  in  the  Ti-^ 
betan  language,  but  with  the  vowel  sign  t  (shi)  it  would  signify  "  ge« 
neric"  or  "  general,"  as  §*^c)fa|  tpyi-dpon  (pronounced  ihi-pon)  vice* 
roy,  or  governor  general. 

'  Now  the  Tibetan  alphabet,  according  to  Mr.  Csoma  Kordshy,  was 
<mly  formed  as  a  modification  from  the  Sanskrit  model  in  the  seventh 
century  of  our  sera,  up  to  which  period  it  were  difficult  to  conceive  that 
the  characteristic  monogram  of  Bactria  should  have  been  preserved. 
The  two  first  letters  of  the  side  inscription  also  resemble  the  Tibetan 
i^  pd,  or  if  tiie  antecedent  dot  be  an  r,  pra. 

On  the  right  hand,  in  ^^.  15,  is  a  standard  resembling  in  some  sort 
a  Roman  eagle;  it  is  probably  the'GARuaA,  or  bird  of  Vishnu,  and  if 
ao,  is  a  proof  of  the  connection  of  this  coin  with  the  ascendancy  of  the 
Vaishnava  sects. 

Of  this  peculiar  class  of  coin»  the  plates  in  the  Asiatic  Researches  afford 
numerous  varieties.  I  now  pass  to  another  type,  more  recent  perhaps 
by  several  centuries,  but  more  rare  than  the  preceding.  The  legends 
are  here  decidedly  in  the  Devandgari  character ;  yet  the  devices  still 
bear  a  near  analogy  to  their  Grecian  prototypes  :  the  horseman,  the 
bull,  the  lion,  the  seated  figure,  are  revived  with  variations  of  dress  and 
attitude,  but  it  seems  to  have  been  contrary  to  the  feelings  or  taste 
of  the  country  to  represent  the  human  face,  or  perhaps  the  artists  found 
Aemselves  unequal  to  the  task.  Mythological  subjects  were  better 
suited  to  the  Hindus.  The  bull  of  Siva,  the  Singh  of  Duroa,  the 
Garura  of  Vishnu  ;  Gunks h,  Hanuman,  and  similar  devices,  predo- 
minated until  the  latest  period  in  the  coins  of  Southern  India  and 
Ceylon*  ;  or  until  the  progress  of  Mahomedan  conquest  interdicted  the 
privilege  of  coinage  to  the  tributary  Hindu  princes. 

From  the  desultory  mode  in  which  materials  are  collected  for  my  plates, 
and  from  a  wish  to  avoid  delineating  any  that  have  already  appeared  in 
print,  it  is  impossible  for  me  to  give  a  connected  train  of  Hindu  coins* 
and  the  student  must  refer  to  the  plates  in  the  As.  Res.  vol.  xvii,  for 
more  ample  information.  The  medley  of  types  once  collected  and  pre- 
served however  may  eventually  afford  the  means  of  a  proper  classifica- 
tion, although  it  cannot  be  attempted  in  the  present  state  of  our  scanty 
knowledge. 

•  See  plates  m.  IV.  As.  Res.  XVII.  and  Mr.  Wilson's  remarks  on  the  Ramatm^ 
Jkv,  Oarada-Mudrat,  &c. 
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^.  11  ii^tn  imiqQV  coin  in  Doctor  Swnnt'i  potseiBiaiu     I  tiwre  s 
BealiDg-wax  impreMioii,  from  the  iluurpiiets  o{  lAidil  oob« 
. '.  elttde  the  original  to^  be  of  gold. 

Qbomru*-   A  honevMui  mounted  and  hoUiog  a  nptar  itkb^Hm  right 
\     hand:  tbe  horse  is  ornamented  with  trsppings  m  the  mCtv« 
style.  A  carious  scroll  or  symbol  appears  in  front. 

Jtevene^  Siva's  bnll  kneeling  in  the  attitude  of  jtfae  images  of  Najt^ 
,  ^  Di  m  the  temples..  He.  is  also  el&^hed  in  ornamental  trap- 
.' pings.  Abpye  ar^chaiitcters. which  seem  tp./oras,  the  worda^ 
4t  ^HU^^  Sfi.  Samogri  devu  in  ancient  Nagari;  the  ^ 
written  '^  is  met  with  in  one  of  the  inscriptions  decyphered 
by  WiLf  oap»  As.  Res.  IX.  104.  No  sach  uanie  as  Samh^ 
gri  deva  occurs  in  the  catalogues  of  Hindu  dynasties  ;of  Oei^bral 
India  or  Mapadha,  but  th^  import  of  the  w^rds  m^  peiiaps 
be  understoqd  as  an  honorific  appellation*.  ^^HC  aigpttea 
"  whole,  entire."  Were  itpossihUe  that  the  fouiA  I^tt^  jrere 
an  old  form  of  wi  we  might  ascribe  the  coin  to  Samamta  doMp 
the  first  of  the  Ajmir  princes,  who  reigned,  aoeordi&g  to 
Wilson,  in  A.  D.  500.  But^svchikcoi^ectiire  is  not.  waoaii- 
ti^le.  WiLPQKD  says,  the  titles  Sri  and  Dcvq^  were  a^stomed 
by  the  descendants  of  Carna,  Aa  "  Sm  CUaNA  Dita'^/!  fte. 
We  may  therefore  ascribe  this  coin  to  the  A$idi$^atlfn  or 
Andkra-bhritya  dynasty,  some  time  anterior  to  the  Moham- 
medan invasion*  .    , 

Fig,  13. — ^Two  copper  coins  of  thi«  die  frere  brought  \^f  Doctor 
J«  M.  Braxlbt,  from  Nipal»  in  a  coUeotion  of  .die  ooina 
of  that  country;  and  I  ha^  inserted  a  drawing  o£  them  here* 
both  as  a  frir  pledge  that-  other  ancient  Hindu,  coina  are 
forthcoming  in  that  hitherto  une^lored  regian,  and  as 
furnishing  some  very  legible  characters  in  a  clasa.of  «na  of 
frequent  occurrence,  both  in  gold  and  copper.  Thiilioiior 
^  9iMgha  on  the  reverse  agrjces  with  fig,  8 :  and  with  £(^13 
of  plate  vii.  The  sitting  female  figure  on  the  oVnersa  41^ 
be  identified  with  figs.  1,  11,  12,  13,.  14,  16,  17.  J»d  40  of 
Wilson,  and  with  the  fourth  series  of  Tod  ;  the  4«ncten 
are  however  of  a  diierent  dass,  the  w  for  instanoe.like  that 
of  fig.  14,  in  the  last  phtte^  more  resemUeft  the.  J»yrtk» 
form  9,  apd  is  found  on  andent  granU  and  u^xpffftfp^^^ 
tween  the  5th  and  the  12th  centuries.  Tlwr' n>i]^j|^ai 
character  is  noticed  by  Col.  Tod,  as  predominating  ik-all  tiie 
inscriptions  of  the  MauH  Princes  of  Chitin^  from  {S.  4fi6  to 
8.  1191)  ^.  P.  409  to  1136. 

•  At.  Res.  IX.  page  104. 
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rV. — Koie  tn  the  Zoology  of  the  2nd  Part  of  the  Transactions  ofth$ 
"^  Physical  Class  of  the  Asiatic  Society  of  Bengal, 
Tn  India,  as  in  almost  every  other  country  of  the  civilized  world, 
natural  history,  and  more  especially  that  part  termed  Zoology,  hat 
been  of  late  years  making  rapid  progress.  And  surely  there  is  no  coun- 
try  better  situated  than  Bengal  for  becoming  celebrated  for  the  numbet 
and  extent  of  its  collections,  and  the  rareness  of  the  specimens  which 
may  compose  them.  For,  fertile  as  may  be  the  regions  of  South 
America  in  the  productions  of  animated  nature,  that  field  has  been 
repeatedly  traversed  by  the  most  celebrated  men  of  science  in  modenl 
1'mes ;  and,  many  well  qualified  and  observant  men,  have,  at  different 
periods,  favoured  the  world  with  their  researches,  made  during  a  long 
residence  on  that  continent.  But  India  has  not  till  now  been  viewed, 
by  Englishmen,  as  the  rich  mine  of  the  treasures  of  science  it  really 
is  ;  sjH  though  foreign  nations  have  sent  out  able  naturalists  to  travel 
through  the  country,  and  to  stretch  forth  their  hands  to  all  they  could 
seize  in  their  line  of  march ;  get,  the  very  nature  of  a  travelling 
zoologist's  occupation  is  sach,  as  to  prevent  him  from  snatching  at  more 
than  a  few  of  the  gems  on  the  sur^e  of  things.  He  may  collect  and 
preserve ;  he  may  take  home  and  classify  :  but  much  is  set  down  iii 
haste,  much  is  forgotten ;  and  he  cannot  become  the  observer  of 
nature  and  all  her  secrets :  while  the  manners,  the  habits,  and  the 
Tarious  interesting  points  of  character,  only  to  be  developed  by  a  long 
and  intimate  acquaintance  with  the  animals  he  meets,  must  be  to  him 
unknown.  These  can  only  be  known  through  the  labours  of  men,  not 
better  qualified,  but  more  favourably  situated  for  the  matured  studies 
^f  zoology  than  himself. 

Sensible  of  this  hiatus  in  the  labours  of  travelling  naturalists,  lovers 
of  natural  history  have  established  menageries  and  aviaries  at  home  : 
to  make  up,  so  far  as  close  intercommunion  with  animals  in  confine- 
ment can  make  up,  for  the  deficiency  of  knowlege,  felt  after  all  had 
been  gleaned  from  books  and  collections.  But  natural  history  must  be 
pursued  through  tracks  different  from  those  of  the  casual  observer  of 
wild  animals  in  foreign  countries ;  or,  of  the  closet  naturalist,  who 
views  them  in  a  state  of  degradation,  with  broken  spirits  and  ruined 
health,  the  sure  concomitants  of  slavery  in  the  brute  as  in  man.  A 
true  naturalist  must  go  forth  into  the  wilderness.  He  must  follow  the 
objects  of  hb  much-loved  science  into  the  depths  of  the  forest,  to  their 
native  haunts,  with  the  intent  to  observe  rather  than  to  destroy :  and 
there,  undistracted  by  other  thoughts,  and  elevated  by  the  magnifi- 
cent  scenery  around  him,  he  bdiolds  their  caresses,  or  their  cmeltiefts 
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their  force  or  their  stratagem ;  and  feels  that  nature  is  now  nnf^tered} 
that  they»  like  himself^  are  free. 

How  difierent  is  the  state  of  mind  of  the  man  so  situated,  from  tliat  * 
of  him  who  ozdy  looks  through  the  bars  of  a  dungeon  upon  the  miser- 
able  animals  confined  witliin.  One  views  nature  with  the  eye  of  a 
classifier  alone,  anxious  to  find  out  some  petty  point  of  distinctioQ, 
some  little  difference  upon  which  to  found  a  genus ;  the  other  with  the 
enthusiasm  of  a  lover.  One  strives  to  bend  her  to  his  system  :  tiie 
other  would  embrace  her  own ;  nature  to  him  is  all  in  all,  and  system 
but  valued  as  an  interpreter  of  nature. 

Systems,  menageries,  collections,  however,  have  their  value,  and 
that  value  is  great.  To  the  naturalist  of  nature  they  serve^  in  after- 
days,  to  recal  vividly  to  his  mind  recollections  of  the  past.  To  others 
they  offer  a  portion  of  science,  that  otherwise  they  could  not  attaim. 

Mr.  Hodgson,  author  of  six  of  the  sixteen  papers  in  this  second 
part  of  the  1st  volume  of  the  Transactions  of  the  Physical  Class  of  the 
Asiatic  Society,  unites  the  advantages  of  the  travelling  and  sedentary 
naturalist.  Fixed  upon  the  most  stupenduous  mountains  of  the 
world,  and  in  a  situation  of  political  power  that  rarely  falls  to  the  lot 
of  the  friends  of  science,  he  has  opportunities  of  doing  great  things 
for  that  branch  to  whidi  he  has  devoted  himself.  Much  may  faoAj 
be  expected  from  him ;  and  to  do  him  justice  he  certainly  is  not  indin* 
ed  to  be  idle. 

The  first  of  Mr.  Hoogson*8  papers  belong  to  Ornithology ;  the 
portion  of  zoological  science,  perhaps  of  all  most  generally  attractive. 
The  system  he  follows  is  that  laid  down  in  the  1st  volume  of  the  Zoologi- 
cal Journal,  (a  work  no  natrntdist  should  be  without)  by  Mr.  Vigors, 
Secretary  to  the  Zoological  Society ;  and  which,  though  perhaps  the 
best  devised  by  English  naturalists,  is  replete  with  the  faults  of 
the  MacLkat  school.  The  generic  divisions  are  sometimes  founded 
upon  doubtful  or  minute  characters,  and  there  is  occasionally  a  good 
deal  of  squeezing  to  make  them  fit.  Whilst,  above  all,  there  is  obser* 
vable  in  this  school  an  affectation  of  perfection ;  a  presumption  of  know- 
ledge; which  with  the  limited  acquaintance  with  nature  man  must 
ever  be  confined  to,  appears  totally  unjustifiable  to  every  one,  not 
seduced  by  the  language  in  which  its  views  are  detailed ;  or  willing  to 
surrender  his  judgment  to  such  great  names  as  those  of  MacLsat, 
Vigors,  and  Horspisld.  It  is  however  the  less  necessary  to  dwell  upon 
this,  as  the  circumstance  has  not  escaped  the  notice  and  the  censure  of 
some  late  continental  writers :  by  whom  the  system  has  not  been  esti- 
mated 80  highly  as  was  contemplatsd  by  its  patrons  and  founders. 
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The  first  bird  Mr.  HoDesoN  deacribes  tinder  the  name  of  Afmh 
Nipdensie ;  and  he  has  noticed  the  deviation  from  the  type  of  the 
genus  AquUa,  in  the  lunated  form  of  the  nostrils.  There  is  also  an- 
other  point  of  deviation  in  the  length  of  the  wings,  which  he  deacribes 
as  wanting  three  inches,  or  nearly  one  fourth  of  the  length  of  the  tail. 
In  the  true  eagles  the  wings  are  equal  in  length  to  the  tail,  **  leui« 
ailes  sont  aussi  longues  que  la  queue,"  says  Cuvibr  ;  and  it  is  tberefore 
not  improbable  that  this  may  be  one  of  those  species  which  form  the 
inosculating  links  between  differing  genera.  Whether  or  not  the  species 
be  a  new  one,  can  only  be  decided  on  the  authority  of  Mr.  Hodgson  ; 
for  he  has  omitted  to  state  the  changes  which  take  place  in  its  plumage, 
during  its  passage  from  the  young  to  tiie  adult  state  ;  or  the  probable 
age  of  his  specimen.  And  without  these  points  being  ascertained,  the 
most  experienced  ornithologiet  may  be  mistaken  in  birds  of  this  tribe. 

Hie  droBtus  Nipaiensie  is  rightly  referred  to  that  genus.  It  is  not 
probable  that  Shaw  has  erred  in  placing  the  Falco  Bacha  in  the  genus 
Cymindis ;  distinguished  as  that  genus  is  from  all  others  of  the  eagle 
kind,  by  the  remarkable  characters  of  its  bill.  However  the  falcQ 
Bacha  is  said  to  have  been  found  in  India  and  Java,  and  Mr. 
Hodgson's  description  of  his  bird  agrees  with  it  in  several  respects : 
nor  is  it  unlikely  that  an  African  species  should  abo  extend  to  Indii^. 
But  then  the  difficulty  still  remains  as  to  its  being  placed  by  Shaw 
in  the  genus  Cymindis ;  with  the  generic  characters  of  which,  Mr. 
HoneaoN  justly  says,  it  does  not  at  all  agree. 

Our  author,  like  all  others  who  have  gone  before  him,  seems  to  be  a 
good  deal  puzzled  with  the  family  oiLaniadie  or  Laniida,  as  it  is  termed 
in  his  paper.  The  genus  Dicrurus  was  instituted  by  M.  Viwllot  on 
account  of  the  forked  tail  of  the  species  known  to  him.  But  the  dan- 
ger of  giving  a  generic  name  on  so  trivial  a  distinction,  soon  became 
manifested,  by  the  discovery  of  other  species  whose  tail  is  not  forked. 
This,  among  other  things,  has  contributed  its  portion  to  throw  the 
family  into  confusion.  And  Mr.  Hodgson,  or  any  other  naturalist, 
would  do  a  signal  service  to  the  cause  of  natural  history  by  making  a 
complete  monograph  of  the  whole  Laniadm :  and  (the  measure  is  a 
strong  but  necessary  one)  fixing  the  old  names  or  new-naming  every 
species. 

The  other  bird  mentioned,  *'  which  bears  a  strong  general  but  not 
particular  resemblance"  to  the  former,  appears  to  be  the  same  species 
as  one  sent  to  the  Asiatic  Society  from  Midnapdr  by  Assistant  Sur- 
geon J.  T.  PsARBON,  in  February  1830,  and  which  he  also  referred  to 
the  genus  Dicrurus.     "  I  am  of  opinion/'  says  Mr.  Pbarson  in  a  note 
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ftccompanying  some  specimens  presented  to  the  Society,  "  that  it  may 
be  referred  to  the  genas  Dicrurus,  near  to  the  Muscicapid^  ;  and  this 
not  only  from  the  form  of  the  head  and  bill ;  but  on  a  carefal  exami- 
nation of  the  feathers  at  the  back  of  the  neck,  a  few  long  ones  may  be 
fomid,  more  like  hairs  than  feathers,  with  a  small  plume  at  the  tip." 
Mr.  Hodgson  has  forgotten  to  mention  these  setaceous  feathers ;  bat 
they  may  readily  be  found  in  the  situation  indicated  by  Mr.  Psarbon. 
After  all,  however,  the  bird  in  question,  the  slate-coloured  shrike, 
seems  to  be  an  intermediate  species,  between  Dicrurus  and  Tricophonu; 
the  strong  dentated  bill,  and  short  medial  setaceous  feathers  connect- 
ing it  with  the  former,  and  the  wedge-shaped,  or  rounded  tail,  with  the 
Jatter  genus.  It  may  be  observed  that  Mr.  Pbarson  is  inclined  to 
think  the  species  a  migratory  one  at  Midnapdr. 

In  his  paper  on  this  subject  of  migration*  Mr.  Hodgson  remarks  : 
*'  I  am  led  to  oondode  from  what  I  have  obsenred  here,  that  the  mass  of  tke 
OraUatore$  and  swimmers  are  found  in  the  plains  of  India,  only  during  the  coU 
months,  for  they  all  arrive  in  the  valley  of  Nipal  from  the  north,  towards  and  at 
the  close  of  the  rains ;  and  all  as  regularly  reappear  from  the  south,  upon,  or 
soon  after  the  accession  of  the  hot  weather." 

Further  on,  he  says, 

**  It  will  be  noticed  that  the  OraUatoret  which  nsit  us  or  pass  over  ns,  are  moi^ 
more  numerous  than  the  Natatoret;  and,  unless  I  am  mistaken,  obserratioB  ia 
die  plains  of  India  would  satisfactorily  prove  that  this  is  a  just  and  decisive  iadi- 
•oation  of  the  superior  prevalence  of  wading  over  swimmiog  birds  in  that  ezteoain 
region.  India,  I  fancy,  is  too  hot  for  the  taste  of  the  Natatoret,  a  great  majoritf 
of  which  seem  to  ^ect  Arctic  regions,  or  at  least,  high  latitudes :  I  dirow  out  the 
remark  for  canvas  and  inquiry/' 

This  observation  is  agreeable  to  what  we  learn  of  the  manners  of 
these  birds  in  high  northern  latitudes  :  and  the  hint  should  be  taken 
by  some  cis-Himalayan  naturalist,  who  will  find  the  inquiry  suggested, 
an  interesting  a^d  not  very  laborious  one.  The  wild  swan  was  once 
seen  in  Nip&l. 

The  next  Zoological  paper,  the  8th  of  the  part,  is  on  the  wild  goat 
and  wild  sheep  of  Nipal,  And  here  ag^n  Mr.  HonosoN  is  puzzled 
by  what  has  puzzled  all  naturalists,  who  have  studied  these  groups  of 
the  RumnatUia,  from  Aristotls  to  Hamilton  Smith  ; — the  line  of  se- 
paration between  the  goats  and  the  sheep.  Now  to  a  common  man  no 
doubt  the  matter  appears  easy  enough  :  he  knows  a  goat  from  a  sheep 
and  vice  versd  any  day; — but  the  line  of  separation,  in  spite  of  all 
this,  is  so  narrow  that  the  ancients  considered  the  latter  a  hybrid 

*  On  the  migration  of  the  Natatores  and  Grallatores,  as  obserred  at  KatkmsD^ 
page  122. 
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productkm  of  the  former ;  and  even  at  this  day  stories  of  a  mixed 
prolific  breed  being  common  in  Russia  and  America  are  rather  dis^ 
believed  to  be  true  than  proved  to  be  fedse,  though  reason  and 
analogy  alike  condemn  a  theory  so  little  supported  by  what  we  see, 
and  so  contrary  to  the  common  received  opinions  of  modem  science. 
Indeed,  were  it  proved  that  such  a  breed  is  in  existence,  the  fact  would 
go  much  farther  than  to  overthrow  a  mere  generic  distinction.  It 
would  shew  that  the  established  notion  of  specific  differences  depend* 
ing  upon  the  test  of  an  unprolific  offspring,  is  incorrect ;  and,  that', 
instead  of  there  being  two  genera  of  goats  and  sheep,  there  is  in  fact 
bnt  one  species  ot  the  whole.  Mr.  Hooqson  of  course  leaved  the  matter 
where  he  found  it. 

Some  uncertainty  prevails  as  to  the  goat  Mr.  Hodgson  describes 
bdng  identical  or  not  with  one  noticed  by  M.  Duvaucbl.  The  notice 
appears  to  have  been  sent  to  Paris,  and  it  is  appended  by  the 
Secretary  to  the  Society  to  the  present  article,  taken  however  from 
the  original  manuscript.  M.  Duyaucbl's  specimen,  also,  was  a  young 
one,  and  as  he  has  not  given  it  a  name,  nor  yet  appended  the  native 
one,  it  is  impossible  to  ascertain  whether  or  not  his  and  Mr.  Hodck 
KUf 'a  Capra  Jhdral  are  the  same.  At  all  events  Mr.  Hodgson  does 
Bot  seem  to  have  known  of  M.  Dctvaucbl's  paper,  and  the  credit  of 
first  bringing  this  animal  to  notice  properly  belongs  to  him*. 

Of  the  sheep,  the  Ovis  Nayaur,  Mr.  Hodgson  has  teen  only  the  female 
in  the  adult  state,  and  the  young  of  the  male,  and  he  is  consequently 
uncertain  whether  it  is  a  new  species.  But  in  a  note  appended  to  the 
9th  article  the  author  says  : — 

**  From  much  conversation  that  I  had  with  the  Bbotea  who  brought  me  the  skin 
of  the  yoang  male  Nayaur,  I  now  incline  to  believe  that  I  was  mistaken  in  suppos* 
ing  there  are  two  species  of  wild  sheep  in  these  regions.  The  BhariU  of  one  dialect 
is  probably  the  Nayaur  of  another,  and  the  Him&layan  wild  sheep  most  likely  only 
a  variety  of  that  widely-diffused  species  (hii  Argali  ;  though  I  must  confess  I  can- 
not reconcile  LiNNiSUS  or  Shaw's  descriptions  of  the  horns  of  the  Nayawr." 

Ibe  Rdtwa  deer  of  Mr.  Hodgson,  perhaps  the  Cervus  Muntjak  of 
Pbnnant,  forms  the  subject  of  the  9th  article.  There  is  little  doubt  of 
thh  animal  being  really  the  Cervus  Muntjak,  the  Kijang,  or  at  least  a 
▼ariety  of  that  species.  Though  Mr.  Hodgson  attaching  more  impor- 
tance to  colour  than  it  deserves,  thinks,  that  as 

*  Mr.  Hodgson,  in  a  prirate  note,  explains  that,  "  M.  Duvaucsl's  description 
refers  to  the  Ghordl,  which  all  our  English  zoologists  class  with  the  antelopes,  be- 
caoae  it  has  suborbital  sinuses  and  cylindrical  horns.  The  latter  obvious  character 
«hoold  have  prevented  its  being  confoonded  with  the  Jk&ral,  which  has  anguW 
bonis."^£o. 
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**  In  one  of  BvrvoN*8  Supplements  it  seems  the  Ckrtm  Mun^ai  Is  described  as  of 
«  gre3i8h  brown  cdonr :  if  this  be  jnst,  Oennu  Mw^jdi  will  oMistknte  probaUy  a 
distinct  species  from  Bdtwa ;  and  I  cannot  he\p  thinking  that,  in  such  omc^  die  tvD 
ought  to  hfi  sectionsUy  at  least  separated  from  Cervtu" 

The  xneanioig  of  its  being  «ectionally  separated  is  not  very  obviooa. 
If  he  means,  as  is  probable,  that  the  Muntiak  and  its  Idnd  are  genericaL- 
ly  different  from  the  genns  Cervus,  he  is  .qaite  correct,  and  he  wifl  find 
xm  reference  to  Cunsa  that  this  separation  has  been  already  made. 
The  new  genus  contains  five  species,  natives  of  Ja^a,  the  Fhillipiae^ 
Malacca,  Nepal,  and  several  other  countries. 

But,  to  return  to  the  author,  it  is  certain  that  difi*erenoes  of  aluMka 
of  colour  can  hardly  be  a  sufficient  warrant  for  instituting  a  new  specifii, 
though  perhaps  it  may,  hy  taking  some  latitude,  a  variety ;  eokmr  in 
the  whole  rummantia  being  liable  to  variation  by  many  .contingent  cir« 
cnmstances,  such  as  climate,  season,  age,  sex,  &c.  If,  therefore, 
there  is  nothing  to  warrant  the  measure  of  separating  Mr.  Honos^'a 
Muntjak,  from  that  of  Psnnant,  hut  the  circumsifeanoe  of  the  one  being 
fulvous  and  the  other  greyish  hrown,  the  specific  separation  cannot  be 
allowed. 

But  the  Cervus  MuiUjak,  sent  from  Sumatra,  is  in  e^ery  mstanee 
•of  di  fulvous,  or  reddish  brawn,  the  colour  it  would  appear,  of  Mr.  Hone* 
son's  specimens.  The  individual  described  in  Buffon's  snppleiiieat 
3«ra8  probably  aged,  if  so  the  difference  may  readily  be  accounted  for  l^ 
the  knowledge  of  the  fact,  that  las  old  age  comes  on,  the  fulvovs  ia 
graduaDy  obliterated  by  the  grey.  The  thickening  of  the  pedestab  ^ 
the  horns  at  the  top  in  the  "  form  a  rose,"  and  the  meaning  of  whick 
Mr.  Hodgson  "  cannot  divine,"  is  ako  merely  a  sign  of  age. 

Thus  there  is  little  doubt  of  the  identity  of  tlie  Muntjak  of  Pennant. 
BuFFON,  Shaw,  and  Hodgson  :  and  there  is  reason  to  believe,  this 
species  extends  in  a  continued  range,  from  the  eastern  Islands  to  Ni- 
pil,  through  the  whole  Indian  continent.  Two  horns  attached  to  the 
iirontal  bone  are  now  in  Calcutta,  which  correspond  in  every  respect 
with  the  description  of  Mr.  Hodgson  and  Sir  T.  S.  Rafflbs,  and 
which  were  found  at  Jellasur,  in  the  diatriot  of  Midatqfdr,  province 
of  Orissa ;  and  several  fawns  were  brought  into  Midm^iir  in  the  year 
1831.  They  all  died  young,  before  the  horns  were  developed;  yet 
their  general  appearance  and  the  form  of  the  cranium  left  no  doubt  of 
their  belonging  to  this  genus. 

Mr.  Hodgson,  however,  if  he  has  failed  to  establish  a  new  speciea 
of  Stylocerus  (as  the  genus  or  subgenus  is  now  called),  has  cleared  op 
one  point,  that  relating  to  the  two  antlers  or  projections  on  the  h'oms» 
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being  an  accident,  or  hsus  natmr^,  of  rare  ioalead  of»  as  was  at  ona 
time  supposed,  constant  occorrence.  A  doubt  has  been  thrown  npon 
PsNNANT  from  this  circumstance,  which  he  does  not  deserve,  and 
which  our  author  will  be  glad  to  have  satisfactorily  overthrown. 

Article  XI.  is  an  admirable  description  of  the  most  splendid  speci- 
men of  all  the  known  species  of  horn  bill,  the  Bmceros  Hamrai  61 
Honesoif .  To  this  description  nothing  can  be  added,  comprising  as  it 
does  every  minute  point,  in  age,  sex,  and  variety.  Four,  perhaps  ^Yt, 
•pecies  of  Buceros  may  now  be  considered  as  belonging  to  continental 
India,  and  Mr.  Hodgson  seems  to  have  established  the  fact  of  their 
all  being  strictly  frugivorous ;  and  not  partially  carnivorous,  as  waa 
erroneously  supposed,  from  analogy  with  the  Toucan.  Indeed  there  is 
good  reason  to  believe  that  this  latter  bird  has  been  libelled ;  the  can- 
nibal  propensities  it  has  occasionally  exhibited  having  been  developed 
only  in  a  state  of  confinement. 

An  anatomical  notice  is  affixed  to  the  description  by  Mr.  Bramlst^ 
a  gentleman  whose  numerous  professional  avocations  are  to  be  regret- 
ted as  preventing  him  from  devoting  zoological  talent  of  no  ordinary 
standard  entirely  to  scientific  pursuits.  The  peculiarity  in  structure  of 
the  cranium  mentioned  by  Mr.  Bramlbt  is  the  want  of  motion  be- 
tween it  and  the  bill.  He  might  also  have  noticed  another;  in 
tJie  internal  cavity  of  the  bill  being  almost  filled  with  osseous  reticula- 
tions, instead  of,  for  the  greater  part,  occupied  with  membranous 
cells,  as  is  the  case  in  most  other  species  of  this  genus.  Mr.  Bram- 
\xj  also  notices  the  lax  union  of  the  dorsal  vertebrae,  and  in  doing  soi^ 
touches  upon  the  doctrine  of  compensation. 

Of  this  doctrine  it  may  be  well  to  say  a  few  words,  especially  as  it 
seems  to  be  daily  gaining  ground  among  certain  speculative,  but  8cien<n 
tific  men,  of  whom  M.  M.  Chabribr  and  Auoouin  among  the  French, 
and  MacLbat  and  Vioobs  among  the  English,  are  at  present  the  ac* 
knowledged  heads.  Their  great  object  is  generalization,  and  the. 
natural  fondness  of  mankind  for  conjecture,  their  means.  Their  doc« 
trine  may  be  stated  in  a  few  words. 

All  animals  have  a  determinate  number  of  parts,  difiTering  only  in  the 
degree  of  development ;  the  development  of  one  organ  exerting  an  in* 
▼erse  influence  upon  another. 

So  much  for  the  ingenious  and  convenient  doctrine  of  compensation. 
But  to  return  to  Mr.  Bramlbt,  who  in  speaking  of  the  bill  of  the 
BuceroM  Hamrai  remaxkB  i — 

**  1%e  OMktt  (which  k  of  Urgt  dimeiraiofis)  has  also  tto  homy  coverinir*  though 
somewhat  different  in  structoie,  that  of  the  fonnar  being  laaunatcd  and  boaring  • 
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«lofe  nsemblaiMee  to  proper  horn,  while  thatof  thelmtteris  mvA  thiBBcr^of  • 
fibroof  oonsUtence,  ftnd  nail-like  in  stractore.  The  edges  of  the  bills,  of  both 
nsndibles,  for  about  two-thirds  of  their  length  from  the  point,  are  horny,  bnt  the 
mirfaoc  is  so  irregular  and  jagged  that  their  appearance  leares  no  doabt  that  mnch 
of  the  natoral  stmclore  has  been  broken  off,  by  the  nse  which  the  bird  makes  of  its 
bill.  In  consequence  of  this  when  the  jaws  are  dose,  there  is  a  considerable  va- 
cancy  between  the  cutting  edges  throughout  the  whole  central  portion  of  tiie  biL 
In  some  specimens  in  Mr.  Hoooson's  coUection  the  fractures  bare  taken  ^aoeat 
such  reguUur  intervals,  as  to  give  to  those  parts  the  appearance  of  natural  indenta- 
tions. 

'*  To  entertain  this  supposition,  however,  would  be  erroneons,  iis  there  is  erident 
reason  to  believe  that  in  a  bill  which  is  perfect,  the  horn  by  which  it  it  covered 
does  not  extend  to  its  edges,  but  terminates  just  before  it  arrives  at  these,  in  a  lab- 
fltance  not  very  unlike  solid  bone. 

"  The  chief  difference  from  the  latter  is,  that  it  is  exceedingly  brittle  in  its  natoif^ 
though  it  is  by  no  means  deficient  in  compactness. 

*'  That  this  substance  borders  the  edges  of  both  mandibles  in  their  natural  state,  is 
confirmed  by  numerous  portions  which  are  here  and  there  left  in  all  the  spedmeai 
I  have  examined.  There  is,  also,  a  distinct  line  along  the  bills  denoUng  the  ter- 
mination of  the  horn,  into  thlAhard  structure,  which  in  some  individuals  is  of  a  red 
oolour  and  in  others  a  black." 

Now  this  horay  covering  of  the  bill  does  not  appear  difierent  from 
that  of  thef  casque,  (or  casket,  as  Dr.  Bramlby  terms  it,)  in  anir  essentiil 
particular,  the  structure  in  both  being  of  a  laminated  rather  than  of  t 
fibrous  nature,  and  the  hard  callous  edging  of  the  bill  is  common  to  aH 
the  genus.  In  the  Hamrai  it  is  more  manifest  perhiqw  than  in  some 
other  species,  but  it  is  still  more  developed  in  the  Rhinoceros  Hombifl. 
It  resembles  the  enamel-like  shelly  substance,  observable  at  the  hii^ 
in  many  genera  of  bivalve  MoUusca,  rather  than  bone,  and  appears  to  be 
a  continuation  and  hardened  folding  of  the  internal  lining  of  the  bill, 
with  which  it  comes  off,  or  separates,  on  long  maceration  in  water.  Oa 
a  careful  examination  of  a  bill  in  this  state,  it  will  be  found  to  be  not 
confined  to  the  edges  of  the  bill,  but  also  to  be  met  with,  in  a  greater 
tr  less  degree,  at  the  gape,  and  along  the  central  ridges  inside  the  moodi. 
both  above  and  below. 

The  last  zoological  article  in  the  volume  is  also  by  Mr.  HoDe8<»9, 
and  entitled  "  A  description  of  the  wild  dog  of  the  Him&laya."  The 
specific  character  and  name  are  aa  follows : — 

''  Canis  PaiMiBvus  (mihi)  the  Buantu  of  the  Nip4]ese.  Habitat,  Uie  whole 
of  the  sub-Himalayan  ranges  firom  the  Sutl^  on  the  west  to  the  Brahmaputra  oa 
the  east 

"  Spicmc  Ch AmAOTKK.  WUd  dog,  wUk  «ir  vmkan  mUgmtka  kmerjam,  i 
«Mf,  havmf  9okd  feet,  targe  erect  eare,  andverybuekf  ^raight  tmi,  ^  \ 
i^ngiK  de^  rutty  eoiew  above,  geikmiek  below.** 
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Mr.  HoDQBON^s  object  in  this  paper  is  to  bring  to  scientific  notice  a 
new  variety  of  dog,  and  to  prove  that  variety  to  be,  as  he  terms  it,  the 
Cmnt  prinutvus.  Some  of  his  characters,  it  will  be  seen  in  the  above 
potation,  are  generic  instead  of  specific.  And  the  circumstances  of 
there  being  six  molars  in  the  lower  jaw,  and  of  the  peculiarities  of  the 
urine  and  eyes,  and  in  short  the  whole  differences  from  the  common 
dog  pmnted  oat  by  Mr.  Hodgson,  surely  so  fwc  from  proving  that  the 
Bmnsu  is  the  Cants  primavus,  the  type  of  the  canine  race,  go  very 
much  in  favour  of  the  theory  which  may  be  formed  by  "  the  querulous 
objector,"  who  rejecting  Mr.  Hodoson's  speculations  may  bei  ndined 
"  to  substitute  his  own;  creating,  if  he  pleases,  a  new  subdivision  of 
l^e  Digiiigradet,  characterised  by  one  tubercular  tooth  behind  the  great 
^cainivorons  tooth  of  the  lower  jaw." 

But  to  enter  fully  into  this  subject  would  be  to  exceed  the  limitt 
ihat  can  be  allowed  to  this  paper ;  and  the  more  unnecessary,  that  after 
all  it  would  still  remain  as  uncertain  as  at  present.  But  whatever  may 
bt  the  result  of  Mr.  Hodgson's  speculations,  he  has  certainly  given  in 
ike  BuoHSU  a  new  animal  to  zoology. 

Something  should  be  said  upon  the  subject  of  the  plates  and  the 
nomenclature.  Of  the  former  it  may  be  remarked,  that  they  are  consi^ 
derably  better  than  the  zoological  ones  of  the  last  part  (indeed  they 
could  not  be  worse,  it  may  fairly  be  presumed),  though  they  are  much 
inferior  to  others  in  the  present  part.  They  are  evidently  fac-similes  of 
the  drawings  made  on  the  spot  chiefly  by  native  artists,  and  it  would  be 
hazardous  to  deviate  from  these  even  for  the  sake  of  pictorial  improve* 
ment.  It  is  matter  of  congratulation  that  Mr.  Hodgson  has  not  fol- 
lowed the  S3rstem  of  nomenclature,  to  which  it  is  to  be  feared  too  many 
maa  of  real  genius  have  lent  their  names,  that  of  calling  a  pro'duction 
of  nature  after  the  surname  of  an  individual.  It  is  a  practice  which 
must  tend  to  the  confusion  of  science  ;  and  which  becomes  ridicul- 
ous by  the  iU  assorted  union  of  a  barbarous  cognomen  with  a  classical 
termination.  One  great  reform  of  Linnaeus  was  the  substitution  of  a 
trivial  name  for  a  description,  or  titulus ;  but  it  was  intended  that  that 
same  should  be  descriptive  in  itself,  so  that  the  mind  might  be  gtuded 
by  the  ear.  True  it  is  that  in  some  instances  even  Linnsus  forgot  his 
own  rules  ;  but  the  errors  of  great  men  should  be  a  beacon  to  their 
less  talented  fellows,  rather  than  an  example  or  an  excuse.  A  com- 
pliment of  this  kind  may  display  an  amiable,  a  grateful,  or  an  admiring 
diiqpoaition,  when  paid  to  our  friends,  or  to  public  benefactors  ;  but» 
this  is  not  a  sul^ect  in  which  they  should  be  exhibited,  for  science  is 
aurely  diverted  from  its  proper  channels  when  made  to  administer 
merely  to  private  fiiendship,  or  to  public  applause, 
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'  Mr.  Hodgson's  plan,  however,  ia  not  witiiout  abjcctwwtt,  tiiovgi^ 
infinitely  soperior  to  that  deprecated  above.  Native  names  are  oftcs 
applied  to  a  large  daaa  of  sometimes  very  diffei^nt  animals,  and  inary 
in  every  district :  and  a  name  derived  from  the  habitat  is  objectioitabls 
where  that  habitat  extends  throngh  a  wide  range.  The  Pmra  CkmtmM 
bU,  or  Sinensis,  for  it  has  been  called  by  both  names  indiscriminnlriy, 
has  been  found  at  Tamliik ;  and  the  Buceros  Gingiams  is  a  native  of 
Midctapdr. 

By  the  above  notice  it  will  be  seen  that  the  zoological  papCTS  m 
this  part  are  most  creditable  to  Mr.  Hodgson  in  every  point  d  ▼iew; 
exhibiting  as  they  do,  his  knowledge,  research,  and  industry,  in  the 
most  favourable  light :  and  it  is  to  be  hoped  that  his  example  will  be 
followed  by  the  many  men  of  talent  which  India  can  boast  of,  a^  vtb* 
have  time  at  their  disposal.  Among  those  who  have  already  distin- 
guished themselves  in  this  way,  may  be  mentioned  Messrs.  Hodgsoh, 
Bbnsok,  Grant,  Button*,  and  several  anonymous  contribofeon  of 
articles  in  the  **  GLBANWds  in  Scibncb,"  and  "JoiraNAi  of  tbb 
Asiatic  Socibtt."  We  may  fairly  anticipate  that  their  exertioas  wiD  be 
redoubled  by  the  example  set  before  them  by  Mr-  Hodoson  ;  nay.  wc 
may  surely  in  these  times,  and  nnder  a  government,  the  head  ofwbich 
is  so  justly  celebrated  for  the  anxiety  he  has  ever  evinced  to  pranole 
the  cause  of  science,  indulge  a  hope  that  officers,  duly  qualified 
for  the  purpose  of  investigating  the  productions  of  nature,  wiBbe  seat 
upon  missions,  likely  to  afford  faciliries  for  the  purpose,  into  remote  or 
little  frequented  countries.  Our  expeditions,  hitherto,  have  not  been 
remarkable  for  the  scientific  talent  they  have  displayed,  thougk  the 
countries  of  Java,  Birma,  Tibet.  Siam,  and  Chira  Punjf,  aftrd  die 
most  valuable  fossil  remains  of  a  former,  and  the  most  curious  speouneaa 
of  the  living  world.  An  amusing  instance  of  the  Bnglish-Indian  method 
of  pursuing  scientific  inquiries,  is  to  be  met  with  m  the  expedition 
sent  by  Major  Burnbt  to  collect  fossils  on.  the  site  of  Dr.  CnAw»UB»'» 
coUections  ;  m  which  the  exertions  of  that  gentleman,  remarkable  m 
he  is  for  his  zeal  in  the  cause,  were  frustrated  by  the  fectofhis 
having  nobody  but  an  Apothecary  at  his  disposal,  who  was  bo  little  con- 
versant with  the  subject,  that  though  "  the  ground  was  every  where 
strewed  with  fragments  of  petrified  bones  and  trees,  he  unfortunnlriy 
fell  in  with  nothing  Worthy  of  notice."  "  He  seems/'  saya  Hie  Edi- 
tor, "  to  have  looked  for  skeletons  in  a  more  perfect  state,  and  to  ba«* 
im^ined  that  such  had  been  collected  by  Dr.  GuAWtunD,  whidi  b  fir 

*  Tp  tbia  gcnUcman  the  author  of  the  present  notice  owes  his  thsnks  for  some 
gpecimens  of  a  species  of  Vtdvata  and  tfSfS^  Of  AmpuUaria,  and  his  ^Oiogies  t»r 
not  having  noticed  them  before. 
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froaa  iKHng  the  aiie»"  It  is  redly  depl(»reUe  tfae  stuumer  m  whi^ 
nataral  history  has  been  neglected  in  India  :  and  justly  has  it  been 
retearked  that  we  know  more  of  the  animals  of  Africa  than  of  Bengal, 
a  oonntry  that  has  been  so  long  in  our  possession  !  France  created 
her  magnificent  work  on  Egypt  and  its  productions  during  a  warlike 
occapancy  of  a  few  months :  England  after  a  peaceable  possession  of 
India  of  many  times  the  number  of  years,  has  not,  under  the  patronage 
of  her  Government,  done  enough  to  fill  a  single  volume.       J.  T.  P. 

V. — Note  on  the  extraordinary  Fall  of  the  Barometer  during  the  Gale  of 
the  2l8t  May  last. — By  Jas.  Prinsep,  See.  8fC.         ^^7. 

In  the  meteorological  register  for  May  t  noticed  the  great  fall  in  the 
Barometer  which  took  place  previous  to  and  during  the  severe  gale  that 
did  so  much  damage  at  the  mouth  of  the  river  tiooghly  :  I  have 
Bince  been  favored  with  an  extract  from  the  register  of  the  barometer 
kept  on  board  the  H.  C.  Ship  Duke  of  York,  one  of  the  numerous 
vessels  wrecked  or  stranded  along  the  Hijelee  coast.  This  ship  \ty 
apparently  in  the  line  of  greatest  force  of  the  gale,  and  the  de- 
pression experienced  in  the  barometer,  confirmed  as  it  is  by  the  indi- 
cations of  a  sympiesometer  also  on  board,  give  us  a  terrible  proof  of 
the  intensity  of  the  storm  :  the  fall  in  Calcutta  was  three-quarters  of 
aa  im^ ;  at  Saugor  it  appears  by  the  following  note,  for  the  authentic 
city  of  which  I  can  vouch,  to  have  been  upwards  oitwo  inehes  ! 
*♦  My  dew  Sir, 

'^  II  is  but  now  tbat  I  sm  able  to  forward  you  tbe  particulars  of  the  fall  of  tbs ' 

mercury  during  tbe  late  gale.    They  are  aa  follow  i — 

»  inch.        Ther. 

Tiie8day,2UtMa7,1833,  $  A.  M*    Tbe  Barometer  stood  at, 29.09  80 

9      „     28.67  80§ 

10  „     28.00  80 

11  „    no  mercury  in  aigbt  in  tbe  tube*,  26,30  80    : 

1130  „    mercury  re  -appeared, 26.50  80    . 

Noon,    ...w , .  27.00  79t 

4p.m , 27.50  79    ' 

8    „     28.00  80 

Midnight, 28.60  80} 

Wednesdi^,  22nd 4  a.  m 28.20         81 

8    , 28.30         82 

Noon, *...   28.60         84 

''The  times  of  the  changes  are  copied  from  those  set  down  almost  immediately 
after  tbe  gpalei  of  course  from  recollection.  Some  of  tbe  lower  altitudes  of  tbe 
n^efcury^  also,  may  be  more  or  less  incorrect,  having  been  below  the  range  of 
the  index. 

^'  The  on  in  the  sympiesometer  retired  completely  into  the  bulb  when  tbe  mer-  ' 
tmrj  aa  tbe  barometer  disappeared,  and  rose  again  a  little  before  it  'The  met'* 
•  W«  prsMUDS  tbii  must  have  been  below  aafiO  inchciir— En. 
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cuy  in  the  barometer  did  not,  after  Tuesday  night,  or  rather  Wednesday  mora-* 
ing,  act  as  it  should  hare  done,  which  was  found  to  be  owing  to  some  water 
baring  got  down  upon  the  leather  bag  and  loosened  it  from  the  wood,  and  s» 
haring  permitted  the  escape  of  the  mercury."  W.  T.  D. 

The  severity  of  this  hurricane  feD  on  Kedgeree  and  SoMgor,  It  was 
not  felt  at  Balasore.  Should  simultaneous  observations  have  been  made 
at  MidnapUr,  or  elsewhere  within  its  influence,  they  will  prove  useful  in 
tracing  its  course. 

I  take  this  opportunity  of  recording  the  observations  made  da- 
ring the  storm  of  the  7th  October,  1832,  which  were  delayed  at 
the  time  in  expectation  of  receiving  further  information  sa^  as 
should  enable  me  to  map  the  progress  of  the  storm,  but  in  vain,  aa  I 
was  only  favored  with  coincident  observations  at  Ghazipdr,  which  place 
may  be  esteemed  quite  out  of  the  influence  of  the  phenomenon,  although 
a  slight  fall  of  0.110  inch  is  perceptible  in  the  register.  The  first 
column  in  the  table  below  is  derived  horn  the  log  of  the  ship  London, 
Captain  Wimble,  which,  it  may  be  remembered,  of  all  the  ships  then 
running  up  the  Bay,  experienced  the  eflects  of  the  gale  in  the  severest 
manner,  being  dismasted  and  nearly  destroyed.  This  gale  however 
fell  far  short  of  the  recent  hurricane. 

Range qf  the  Barometer  during  the  Oakofthelth  October,  1833. 

Date.      Hoot.   £252-^"* '^^iS  reduced  to 

<wc       nour.    80*23*  Long.  86*aK  w  p^K 

eth         8  A.  M.  S9.70  doudj  irMUier,  89.76  niny,  NJC 

Midnight,  89.50  Mualb  and  nin,  89.09  nle  E. 

7th         8  a.m.  89^  ditto,  N.E.  89.55  ditto»nln,  B. 

10  a.m.  itroDg  galet,  E.N.E.  89.58  increnlng.  E. 

Noon,  88.90  incnMliig,  89i41  thiltod  to  S.W. 

4  p.m.  SSM  ftedigaleiE.bTN.  89.90  maximum  fiatoe, 

6  p.m.  »M  MhuxSaot,  89.98  modctatinc.  S.W. 

8  P.  M.  87.80  tremendous  hurricane,  — -  ditto,  S.  W. 

9  p.  M.  88.10  wind  shifted  to  S. 

W.  and  blew  with 

10  P.M.  88.90  increased  violence,  89.54  ditto,  S.  W.  SSlTI 

18  p.  M.  89.00  more  moderate, 

8tb         6  a.m.  89.30  moderating.  S.W.  89.66  etrong  wind,  S.W. 

Noon,  89.50  strong  gales,  high  sea,  89.73  abttad,  N.  W. 

9th  6  a.m.  89.80  strong  lireeiies.  S.W.  89.75  doudy,  S.  B.  SSlTI 

At  Bankura  (hy  the  Met.  Register  puhUshed  in  the  last  No.)  the  faU  of  the  1 


VI. — Climaie  of  Singt^Hr^  jv; 
The  following  abstract  tables  of  the  Thermometrical  and  Barome* 
tricid  range  for  six  years  at  Smgapdr  were  drawn  up  by  Captain  C.  £. 
Davis  from  his  own  daily  observations,  and  were  presented  to  the  Asia- 
tic Society  in  the  year  1827.  The  barometer  is  not  corrected  to  the 
freezing  point,  neither  are  the  hours  selected  capable  of  shewing  the 
diurnal  oscillations  of  the  pressure ;  but  in  all  other  respects  the  tablet 
are  very  regular,  and  form  a  valuable  addition  to  oar  meteorolog:icai 
information. 


Digiti 


ized  by  Google 


l»3tl. 


Clbmte  ofBingi^. 


4M^ 


i 

i 

•f 

iS^jg?*sSs^s^^8;^;i 

8^ 

Utitt^t 

1  SSSlSSSsSjit:*!!^!?  SsefcijeiiSStSisS 

< 

2g:s^i*?SgK2j:?ig  g 

isgjf^s^ss^i^^s'B 

1 

a: 

1 

SSS^S^SiS^^SS'SB'S'S 

i 

^tt^^M^^t^^ 

3 

'iBS^S'S'S^SiSSS'SiSil!!^^ 

i 

t^^ti^iHt^t^ 

S$ 

!S{gg£:S^?*jS85lgg£:fc 

si 

ttttMm^^tt\t. 

1 

SSSS^^^SoSSIS^S 

i 

ioo»-^<ooooke<tiq<eo»fe^ 

S'S3^!iSS333I^S^g 

i 

•< 

i' 

1 
u 

\ 

1 

iSiiiliiiili 

1 

1 

1 

1 

1 

oooaoSoooSoaoxwo^xao 

i 

1 
1 

to,; 

1 

1 

1 

1 

i 

£ 
^ 

3 

s 

^SSS3S@^3SSS 

1 

iz; 

? 

8 

i 

•4 

1 

i 

Wy, 

AugMt,. 

September, 

October,     

November, 

December, 

-3 

i  U 

III 

U 

ivut, 

August, 

September, 

October, 

November, 

December, 

^ 

« 

S 

Digiti 


ized  by  Google 


460: 


Qiiute  1/ Siufafir. 


lAv, 


1 

1 
J 

;;!*tJ8"ll^ff^sSfc';f 

^ 

;es'^|gi*s! 

EfcS'Rsii 

1^ 

1 

t$l$t:SSt:^t::;^£';S{^ 

S^2RR"BR^«f8f5fcB|?J 

•3|{;'S*^^5S2S*g|gj*gf*"i 

sfe-;i8*tg8;iig!g;fR!*  ^ 

i 

«lS,saS![SisiiisiJ$a^s^s^3£ 

§ 

ittt^tt^^isttist 

i 

z 

ll^ssijgsgsigggggif^  &  'sjfsi^sssisisi^siix^  1 

-< 

ii^tiS3!^slsssesf 

i 

tttttssszs^t 

< 

flu 

SSS6S3SSSSS5 

i 

1 

3    -J?*^""  •*!5*'^SJ? 

CD       00  QD  w  w  QO  CDC0  06  w  flu  Sb  eO 

i 

01 

e 

' 

1 

a; 

SS;ft3!;S;qSsS33 

s 
8i 

SSS3SS;883SS£ 

s 
si 

1 

s 
8i 

3SSS;S88«8!DSS 

1 

•j 

£    SSSKS35SSS.SSSS 

8  s^^s^^^si^^^s^g 

8i 

SS^«3«S3%&!3S 

s 

s 
si 

^ 

i 

i 

< 

SSS|8iS;SiSS!fi3S 

8 

& 

^ 

4 

li 

< 

flu 

1 

SSS8SSi3SSSSS 

~l 

J 

i 

s 

•< 

85 ?;?;??;  fjf;g?iS?SS 

i 

s 

i 

m 

1 

a 

1 

^4; 

i 

t 

m 

i 

< 

Digiti 


ized  by  Google 


tsAi] 


4n 


" 

1 

fcR3S3Ss::aRSSS; 

CO 

^ooo!o»or4rCo6i>IaS^io 

i 

2 

fcsassssfcSRSs 

«1 

RgSS{!S:RS!SS8Sii 

-< 

1  CI-^-^<O'^<^tdu!>-^-^CO?0 

1  t>»t^t>.t%rs,i>,»>*t>.r^t>.i>.t% 

2 

SSRSRSRSSRK8 

b 

1 

1 

'i 

SSSS^^^S^SSS 

CO 

ssssi^^ssssss 

1- 

.    Z, 

S5SSSSSSSSS&SS 

s^ 

SoSSSS&SSoSSiSSS 

oo 

^ 

t>»t>»SGOGO0Oo50OCOt>*QOt^ 

S:SSSSSSSSSSS^S 

i 

o 

< 

a 

»s 

i 

z 

sassssssssss 

s 

SSS2SSSS3SS3 

II 

■«a 

t>k  r^  Is  !>•  c<«  t«  O0,«s  r>»  »>»  »>•.«> 

^OI«A9ltOa(<O>AtO0O«Ots 

r%aotst>»tst>.tst>»t>kr^t>»t>. 

1 

0* 


aas8as88a8saas_ 


929ko6aodbo5o5aoooS5cdo6  |q^ 


«x 


jSeSsSS3SSSsS5SsSS 


OiOOGdoooioabaoaoaocioSoo  1^ 


Ok  O  ^9}  Ck0k9k0kCh0^9^9> 

SSS88S.Si8888S 


I 


S 


«5  ?9  »>  5" «?  55  !^  S5 1::  ^' S 


O  O  O  9»  9)  9^  9}  0>  0>  ^  9^ 
OC>00^9i9!9»9»9ka>a^O 

CO  CO  CO  cQCiea    *• 


Id  e^o»»»co 


OC^0k0»0k9k9k9k9^v»0^^ 


oo  Ok 


I 


r^-^ocoo-^oooo^ojgi 
OkOkO|a^Oiaoo»9>ovaqaqo> 

8aisaa83sgigis:5 15 


III 


sssi^:sss3s;3ss;s 


s 


S  j  A^S^SjSSSS^aDS 


assssaaassj 


SOOO  Ok  Ol'*^*  M^^  f-^r^ 
q^  00  00  o^  00  ^  Ok  Ok  Ok 


^ls^^s;ssSokSs;;»Q 


III; 


1  A  Ok  Ok  Oil  OO  OD  o>oo  o»  9)  «a  93  I  '•'•  I  "*•  T  "^r  "";  "^  ~:  ~;  ~i  "•  ~J  ~i 


^fr:  :  :  :  :  J'cll 


Digit! 


ized  by  Google 


^t2 


Stars  ohtetyfed  with  the  Moan  at  Ninrahdd* 


[Am. 


*  VII. — Culminating  Start  observed  with  theMoon  at  Ndsirabad.  By  lAemtm 
Colonel  ThoB.  Oliver,  &c. 


Date. 

SUrs. 

No.  of 
wires. 

Sidereal  Time 
of  Transit. 

Intemlt  in 
sidereal  time. 

February  16th,  1831, 

3) '8  Ut  border, 

a  Ceti. 

5 
5 

H.  M.    8. 

0  58  52.0 
2  53  26.4 

+1  54  34.4 

March  2l8^  1831,.. 

a  Ononis, 

}) '8  lat  border 

a  Geminonim,  . .  .... 

a  Canis  miu j... 

fi  GeminorutB, 

5 
5 
5 
5 
5 

5  46  013 

6  34  33.1 

7  23  49.0 
7  30  27.6 
7  34  58.4 

-<>  46  313 

+0  49  15J 

0  55  543 

1  00  &3 

Af  arch  22iid. 

a  Orionis, 

5     (      5  46  013 

— 1  48  SU 

a  Gemioorum, 

a  Canis  min 

D's  Ist  border, 

5 
5 
5 

7  23  483 
7  30  27.6 
7  34  36.6 

0  10  477 
0  04  09.0 

September  14th.   .. 

a  Scomii. 

4 
5 

16  19  04.7 

17  36  583 

— 1  17  54i 

D 's  Ist  border, 

November  12th,.... 

})*8  Ist  border, 

fi  Aquarii, 

5 
5 
5 
5 

21  15  55.0 
21  22  403 
21  33  52.4 
21  37  43.7 

+0  06  453 

No.  2575, 

2586 

0   17  57.4 
,     0  21   48.7 

'November  13th,. . . . 

'fi  Aquarii, 

5 
5^ 
5 

21  22  41.1 

22  04  25.6 
22  07  323 

— 0  44  513 

No.  2643, 

0  03  073 

])  's  1st  border, 

Febmary  8th,  1832, 

a  Arietis, 

5 
5 
3 
5 

1  57  42.4     : — 0  24  AAA 

D's  Ist  border, 

No.  293, 

2  22  26.4 
2  35  513 
4  26  17.6 

2  03  513 

a  Tauri, 

February  10th, 

a  Arietis,  •...  ••  ••.. 

5 
5 
5 
5 
5 
5 
5 

1  57  42.2 
3  18  03.7 
3  24  29.9 

3  30  443 

4  16  03.5 
4  19  04.4 
4  26  17.1 

— 2  18  213 

No.  375,. 

0  57  59  8 

383, 

[     0  51  33  0 

392, 

0  45  18  7 

])  's  1st  border, 

No.  571, 

+0  03  00^ 
0  10  13*6 

a  Tiuri, ...... 

March  9th 

]) 's  Ist  border, 

y  Orionis, 

5 
5 

4  57  293 

5  16  073 

-LA  1A  %1A 

March  10th, 

a  Tauri, 

5 
5 
5 
5 
5 
5 

4  26  173 

5  23  253 
5  32  163 
5  46  043 

5  59  223 

6  02  043 

\ — 1  33  05.1 

8  Orionis, 

0  35  57.0 
0  27  0S3 

a,,, .,    .a...... 

0  13  17J 

})*8  1st  limb, 

No.  768, 

+0  08  423 

March  12th, 

a  Tauri, 

5 
5 
5 
5 
5 

4  26  17.0 

5  16  07.1 
5  46  04.7 

— 3  39  23J 

7  Orionis,  ..f 

a,, ,, 

2  49  333 
7.  19  ^A 

/3  Geminonim, 

j)  'fi  1st  border, 

7  35  01  9          0  30  383 

8  05  40.1      ^ 

Digiti 


ized  by  Google 


!8saj 


Siar$  Observed  with  the  Moan  at  Ndsirdbad. 


433 


Date. 

Stan. 

No.  of 
Wires. 

Sidereal  time  of 
Transit. 

Intervals  in 
Sidereal  time. 

April  Sth, 

m  Geminonim, 

a  Capii  min, 

3  Geminorum,    ...... 

>'b  Ist  border, 

No.  989, 

5 
5 
5 
5 
5 

H     M.     t. 

7  23  52.2 
7  30  30  2 
7  35  01.6 
7  46  20.6 
7  56  20.7 

H.   M.   8. 

.-  0  22  28.4 
0  15  50.4 
0  11  19.(^ 

+  0  10  00.1 

Mat  7th, 

^'s  1st  border, 

No.  1197, 

a  Leonis, 

5 
5 
5 

9  29  32.9 
9  51  20.2 
9  59  25.5 

•f  0  21  47.3 
0  29  52.6 

lls*9tb 

aHydrae, 

a  Leonis,. 

5 
5 
2 
5 
5 

9  19  20.0 

9  59  25.6 

11  15  11.0 

11  20  30.5 

11  36  38.7 

■—  2  01  103 

1  21  04.9 

No.  1338, 

D's  Ist  border, 

No.  1369, 

0  05  19.& 
+   0  16  08.2 

Jaiie6ih, 

$  Leonis, 

1>  's  1st  border, 

a  Virginii, 

4 
5 
5 

11  40  293 
11  57  18  5 
13  16  22.1 

—  0  16  49.2 
+   1  19  03.6 

JuBc7th, 

No.  1465, 

J's  1st  border,  ...... 

5 

5 

12  33  09.7 
12  48  033 

—  0  14  53  6 

October  1st, 

D  *s  1st  border, 

3Aqiiarii 

5 
5 

18  21  28.1 
21  22  44.6 

+  3  01  16.5 

Norember  let,  .... 

/JAqnarii, 

1^ 's  1st  border, 

f  Caprioomis,   

a  Aquarii,  .  • 

a  Piscis  aiist, 

5 
5 
5 
5 
5 

21  22  44  1 
21  27  21.2 
21  30  47.7- 

21  57  10.9 

22  48  23.4 

—  0  04  37.1 

+  0  03  26.5 

0  29  49.7 

1  21  02,a 

Norembeir  29th,. . .  • 

0  Aquarii, 

5 
5 
5 

21  22  44.4 

21  56  44.8 

22  48  22.8 

^  0  34  00.8 

l>*s  Ist  border, ,,  ,,^, 
a  Piscis  anst, 

-1-  0  51  38.0 

Mirefa  Ist  1833,. . . . 

a  Tanri, 

5 
5 
5 
5 
5 

4  26  20.4 

5  16  103 

6  19  03.0 

6  30  18.2 

7  23  56.6 

—  2  03  57.A 

y  Ononis, 

No.  804, 

}) 's  1st  border, 

a  Oeoninorum,    

1  14  07.9 
0  11  15.2 

4-  0  53  38^ 

Ilanrh28th,    

/STauri,  •• 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5  15  43.5     '—  0  52  50.4 

No.  684, 

5  27  393 

6  04  47.1 
6  08  33.9 
6  28  033 
6  33  39.1 

6  54  12.0 

7  23  56.1 
7  35  05.2 

0  40  54.6 

775, 

0  03  46.8 

J  's  l§t  border 

No.  920, 

+  0  19  29.4 
0  25  05.2 

831 

872, 

0  45  38.1 

a  Oeminomm, 

B 

1  15  22.2 
1  26  313 

March  30th, 

a  GeminomiD,    

No.'967i!!!'.!!!!!!T! 

5 
5 
5 
5 
5 

7  23  56.0 
7  35  05.1 

7  45  54.8 

8  14  19.6 
8  30  07.0 

—  0  50  23.6 
0  39  143 
0  28  243 

]>'sl8t  border,..  ... 
No.  1048^ 

-f   0  15  47.4 

2  X 
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Date. 

Stan. 

No.  of  Sidereal  time  of 
Wires.        Tttmsit, 

Interrabin 
Sidereal  tintt. 

March  31it, 

a  Canis  min «k.. 

fi  Geminomm,  ...... 

No.  1130, 

J  *8  l8t  border, . . .  i . . 

aLeonia, ^.. 

No  1222, 

5 
5 

5 
5 
5 
5 
5 

H.    M.     s. 

7  30  33.4 
7  35  05.2 
9  09  39.6 
9  17  053 
9  69  29.1 
10  07  43.2 
10  12  51.6 

H.  M.  a. 
—  1  46  ILf 

1  42  00.1 
0  07  257 

+  0  42  23J 
0  50  37  J 

No.  1232 

0  55  463 

April  27tli, 

No  1097 

5 
5 
5 
5 

• 

—  0  07  323 

1)  '8  1st  border, 

No  1122, ■• 

+  0  09  073 

'  1130, 

0  12  463 

April  28th, 

No  1171, 

9 
5 
5 
5 
6 
5 
5 

7  32  143 
9  36  21.9 
9  49  14.4 
9  57  05.0 
9  59  28.8 
10  24  01.2 
10  40  29.1 

—   2  24  507 

1175,  

1193, 

> '8  1st  border, 

a  Leonis, 

No  1254, 

0  20  43a 
•  d7  50J 

^  0  02  233 
0  26  563 

1284, 

0  43  211 

Anril  29th. 

a  Leonis,.  ..•••..••.. 

5 
5 
5 
5 
5 
5 

9  59  28.6 
10  24  01.2 
10  52  05.6 

10  55  08.8 

11  08  42.1 
11  12  31.7 
11  15  13.2 

—   0  55  403 

No.  1254, 

1303,  

> '8  Ist  border, 

No  1328, 

•  31  073 
0  03  033 

^  9  13  333 

1334,  

1338, 

•  17  223 
0  20  0U 

April  30th, 

a  Leonis, 

No.  1371 

18  Leonis, 

>'8  1st  border, ...... 

No.  1415, 

5 
5 
5 
5 
5 

9  59  28.8 
11  37  173 
11  40  32.9 

11  51  189 

12  11  22.5 

—   1  51  501 

0  14  013 
0  19  463 

+   9  20  033 

N.  B.  The  nnmbers  in  the  column  headed  "  Stars"  refer  to  the  Catalogoe  of  the 
London  Astronomical  Society. 

Any  of  yonr  readers  who  may  hare  had  obserrationB  of  Moon  Calminativf 
Stars  corresponding  with  any  of  the  above,  will  confer  a  fiavor  on  me  by  pvUiA- 
ing  them  in  your  valuable  Journal. 


VIII. — Chemical  Analyses.     By  Jas.  Prinsep,  Sec,  *c.^ 
1.  Thre^tpeetmeMoft^fnmsugar'etoMfieldM,        ^'' 

The  first  was  from  a  village  called  MoMon  the  Sarju,  tea  mOes  north 
of  the  bank  of  the  Ganges  at  Boxar.  The  other  two  were  from  owls 
on  the  south  bank  of  the  Ganges  near  the  same  place.  Nos.  1  &  2are 
represented  as  requiring  irrigation,  and  No.  3,  as  sufficiently  retentive 
of  moisture  to  render  it  unnecessary.    There  is  a  substratum  of  kmnkar 

•  This  evening  I  had  no  observations  of  well  known  SUrs  to  determine  the  er- 
.Yor  of  the  Ckronomeler  and  Inatniment :  but  the  Inlsrvals  may»  I  think,  be  de- 
pended on. 
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throngbotift  the  wheU  cf  that  part  of  tbe  comtrj,  aad  to  aome  mixture 
of  this  eartli  witk  the  surfAce  soil  the  fertility  of  the  latter  is  aacrihod : 
the  cane  produced  it  of  niudl  size,  bat  it  yi^  a  pretty  rich  jcuoe  i  by 
file  native  proceM  each  maimd  of  juice  affords  six  seer  of  §ur. 

100  parts  of  each  sort  treated  simultaueoiMly  gave  the  fottowisg 
results: 

No.  l.No.  9-  No*  9* 

Hygrometric  moisture,  on  drying  at 212^ ..,.•«••     2.5      2.1      3,6 

Carbonaceous  and  vegetable  matter,  on  calcination,  . . . .  ^.     1.8      2.1      4.0 

JS'^^'SSSSiW'cii."^^''  }(No3Uo.eeff,r,««d,)l^      0.6     3.9 

AlkaUae  salt  dtsaolyed,  l.tt      U      03 

8i]ezasdsjlnnuAA,..« «...«.«.«.«•    94.1    24.1    88.2 

100.0  100.0  100.0 
The  earths  were  not  further  examined,  but  the  two  first  consisted 
chiefly  of  sand,  whereas  the  third  was  somewhat  argillaceous.     All 
tiiree  were  of  a  soft  fine-grained  alluvium  without  pebbles  :  the  anal3rsis 
confirms  the  qualities  ascribed  to  each  of  the  specimens. 

2.  Slaty  mehracite  from  the  hUU  iouth  qfFatehpur  m  the  HoehtmgUAd  dit^ 

iriet,  NerHMa ;  trmutmitted  ts  Gi)t>emmemt  hfCtg^tmmJ,  B.  OHMfcyv 
A  heavy  dull  slaty  coal,  splitting  into  laminse  marked  with  Isrrngi- 
nous  oxide ;  colour  brownish  grey,  inclining,  where  rubbed,  to  the  lustre 
of  graphite  :  streak  brown :  specific  gravity  1.880. 

Exposed  to  a  red  heat,  bums  without  flame,  and  leaves  a  very 
copious  red  ochreous  ash.  It  is  of  a  poorer  description  than  most  of"  the 
Indian  coals,  although  evidently  connected  with  the  same  deposit  as  the 
TowQ  or  BurhandM  coal,  included  in  ^e  table  published  in  the 
Glb4ning8,  vol.  iii.  p.  283,  and  described  further  in  page  29S  ; — ^whfeii 
left  only  15  per  cent,  of  ash.  Richer  coal  doubtless  aecompantes  these 
upper  shales.  Captain  Ousblet  has  traced  the  deposit  farther  south  to 
tSuuM  near  Bhawergarh,  but  no  specimens  have  yet  been  furnished  fh)m 
the  latter  place.     The  composition  of  the  Nerbudda  coal  is  as  follows ; 

Water,  separated  on  sand-beat, 3.5 

Volatile  matter,  not  inflammable, 10.5 

Fixed  cbareoal, 22.0 

Red  eartby  residue, ^ 64,0 

100.0 
3.  Peat  Iff  the  Caleuiia  AUweium,  iuf  up/nm  30/Mi  helow  the  euifeee,  at 

the  Chitp^KT  Leak-gatee, 
Composition— Volatile  matter,  priBcijially  aqueous,. ...   ••....«•   62.0 

Fixed  carbonaceous  matter, 16.7 

Redash, ,..^21.3 

100.0 
3x2 
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A,  B$U^f  St  JM»'#  CMMhri,  CtthuHm. 
The  great  bell  of  this  church,  whose  jarring  and  dtaoordaut  sound 
has  more  than  a  million  times  reminded  the  neighboorhood  of  its  cradL- 
ed  condition,  has  at  last  been  removed,  and  a  new  bdl  is  about  to  be 
founded  to  supply  its  place,  under  the  superior  skill  of  an  eminent  Engi- 
neer officer.  The  metal  of  which  the  old  bell  was  composed  turns  out  to 
be  of  a  very  brittle  nature,  and  it  is  not  surprising  that  it  should  have 
cracked  (as  recorded)  under  the  effects  of  a  lor-se-tan  injunction  firom 
the  delighted  minister  to  the  sexton,  when  it  was  first  set  up  :  it  has 
a  specific  gravity  of  8.887,  and  consists,  in  a  hundred  parts,  of — 

Copper, 67.0 

Tin, 25.0 

Ziac, 8.0 

100.O 

5.  Ameimi  Copper  8p€ar'kiadi,/rom  Agrm. 

An  article  in  one  of  the  English  journals  of  science,  some  monthi 
ago,  having  mentioned,  that  on  analysing  ancient  weapons  of  copper, 
found  in  Germany,  the  metal  was  found  to  be  hardened  with  tin* ; 
I  was  induced  to  examine  some  of  the  ancient  spear-heads,  wfaick 
are  frequently  dug  up  in  the  neighbourhood  of  Etiwa,  and  are  refer* 
red  by  the  natives  to  the  period  of  the  MahdbhdnU  war.  Some  of 
these  presented  by  Mr.  Ceaoroft  to  the  Benares  Lit.  Soc.  are  deacrib- 
•d  in  the  Oriental  Magazine,  for  December,  1826. 

Three  of  them  were  examined :  the  exterior  colour  of  all  was  that  of 
unmixed  copper. 

No.  1.  An  arrow  head,  (so  called)  broke  with  a  purple  granular  frac- 
ture :  spec.  grav.  8.459  at  85*. 

No.  2.  A  similar  weapon,  broke  with  less  facility*  and  had  a  better 
grain  :  spec.  grav.  8.801. 

No.  3.  A  spear-head,  or  kind  of  sword-blade,  true  copper  colour  and 
texture :  tough :  spec.  grav.   8.835. 

Very  slight  traces  of  tin  were  discovered  on  solution  in  nitric  acid, 
but  not  ponderable,  and  rather  proceeding  firom  sUght  impurity  of  the 
metal  worked  up  than  from  intended  mixture — ^no  traces  of  silver  or 
lead  were  found.  The  difference  of  specific  gravity  was  perhaps  due  to 
the  brittle  texture  of  the  first  specimen,  and  to  the  sword-blade 
having  been  fashioned  under  the  hammer. 

6.  New  Patent  Sheathing  Metal  for  Shipe. 

A  patent  has  lately  been  taken  out  in  England,  for  a  cheap  nutriMe 
metal  or  metallic  sheathing,  stated  to  be  compounded  of  lead,  antimony, 
and  mercury,  which  seems  to  have  succeeded  in  the  only  object  whidi 
*  B&AMDB*8  Joam.  zx.  p.  296. 
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crer  could  have  been  ahned  at  by  ita  inventor ;  that  of  gulling  tbofie  who 
'were  foolish  enough  to  put  their  trust  in  it.  The  following  facts  give 
authentic  testimony  of  the  worthlessness  of  the  invention  : — 

**  The  Renown,  «  new  ihip  built  at  P6rt  Glasgow,  her  first  voyage  to  Indta,  was 
sheathed  with  this  metal ;  she  bad  scarcely  been  at  sea  a  month  before  the  sheathV 
ing  showed  a  rough  and  unclean  appearance  like  a  piece  of  wood  which  bad' 
l>een  kmg  in  the  water,  but  without  the  grass  to  it,  and  this  kept  going  on  worse, 
and  worse  -.  and  it  was  observed  from  the  bowsprit,  when  the  vessel  pitched,  that 
in  many  places  it  hung  from  the  bottom  like  pieces  of  rags  ;  in  some  places  large 
pieces  were  entirely  gone,  and  what  remained  shewed  eirery  symptom  as  if  it 
would  soon  follow,  which  it  did  :  on  examination  of  the  pieces  which  came  oflT, 
they  appeared  spotted,  as  if  oxidizing  fast  into  small  holes  ;  by  the  time  the  shi]^ 
arrived  here  many  hundred  sheets  were  gone  from  the  bottom,  and  what  was: 
left  as  fiir  as  could  be  seen  was  very  nndean." 

The  metal  in  fact  is  nothing  but  a  soft  pewter,  consisting  of  95  parts 
of  lead,  and  five  of  tin  mixed  with  some  antimony.  Its  specific  g^vity 
of  11.130  corroborates  this  analysis.  No  trace  of  mercury  could  be  dis« 
covered  by  heating  it  in  a  retort  to  a  temperature  at  which  this  metal 
would  have  risen  in  distillation. 

.  The  invention  may  have  been  suggested  by  an  American  patent  taken 
out  in  London  in  1831  for  a  sheathing  metal  of  zinc  and  copper,  com- 
bined in  the  proportions  of  95  zinc  to  5  copper.  This  compound^ 
although  superior  to  the  pewter  on  account  of  its  stiffness,  would 
probably  be  liable  to  corrosion  much  more  rapidly  than  copper  ;  thQ 
inventor  however  states  that  the  addition  of  a  small  portion  of  c<^^r' 
greasy  diminishes  this  liability,  and  adapts  it  well  for  the  sheathing 
of  ships  and  other  purposes. 

Zinc  by  itself  corrodes  very  rapidly  in  a  damp  climate.  A  remark- 
able instance  of  this  was  witnessed  not  long  since,  in  removing  some 
slabs  of  spelter  which  had  been  stored  on  the  floor  of  a  godown  belong- 
ing to  Messrs.  Cockbrbll  and  Co.  The  lowermost  slab  was  converted 
into  a  solid  white  substance  throughout,  apparently  crystalline  in  its 
structure ;  ^>ecific  gravity  3.0.  On  heating  in  a  test  tube  per  se  it 
disengaged  much  water  and  became  yellow ;  it  dissolved  with  moderate 
effervescence  in  nitric  acid.  It  was  therefore  a  hydrated  carbonate  of 
zinc,  or  perhaps  rather  a  mixture  of  hydrated  oxide  and  carbonate, 
agreeing  closely  with  the  mineral  from  Bleyberg  in  Saxony,  described 
by  Smithbom'^  as  hydrous  carbonate,  a  sub-species  of  calamine,  which 
he  states  to  be  a  stalactitic  formation.  This  is  a  remarkable  instance 
of  the  formation  of  a  natural  insoluble  mineral  by  artificial,  though 
unintentional,  means. 

•  Thomson's  Chemistry,  iv.  p.  483. 
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A  small  specimen  of  this  ore,  received  from  Mr.  Beucb  of  Sadiif^,  in 
Asam»  was  found  to  contain  one-6fth  per  cent,  of  silver :  or  after 
fsxpelling  the  sulphur  the  lead  would  contain  one-fourth  per  eeot.  This 
would  hardly  pay  the  expence  of  extraction,  hut  the  speoimea  was  too 
SBiall  to  give  a  fair  average.  The  ore  is  however  very  valuable  for  the 
lead  alone,  yielding  from  60  to  70  per  cent,  of  that  metal. 

At  Brahmakund,  in  Asam,  from  Mr.  Brucb's  specimens,  occurs  a  very 
fine  white  porcelain  clay,  which  mightbe  turned  to  use  were  there 
any  demand  for  fine  pottery  in  India*  and  were  the  locality  a  litde 
more  accessible. 

lX.—Barikfutii0  qf  ik€  26th  Ah^hH, 

The  dally  papers  bare  published  notices  of  this  pheaomenon,  as  ^bfimrttd  «t  % 
great  many  places  in  the  interior  of  India,  with  more  or  less  detail,  from  which  the 
Allowing  general  facts  may  be  gathered : — 

The  direction  of  the  ribration  was  iVom  north-east  to  south-west :  there  were  three 

principal  shocks ;  the  first  about  half  past  six  p.  m.  the  seeoad  at  half  past  elerco; 

itfid  the  third  or  nost  serere  shock,  at  about  five  minutes  to  twaltv  (Gakmu  taae). 

In  the  places  where  it  was  most  felt  slight  and  continued  vibrations  sawi  to  hife 

been  experienced  for  the  whole  of  the  day  following.    As  the  time  of  the  aeoood 

vibration  was  accurately  noted  in  Calcutta  by  the  stopping  of  an  astronomical  dod^ 

we  may  assume  it  as  the  best  point  of  comparison  with  the  times  noted  at  other 

distant  points.    Applying  the  difference  of  longitude,  a  few  of  them  may  be  that 

cjasiffdi 

Obcecv^       DUK  Lmi^       C«L  Tim*. 

Katmsnd^,  NIpaltteooBdihock,       10   45       -f-      U        «.    10   97   very  leTen  t  load  aoiMb 

Rungpfii,  ditto 11    39        —        8        «    11    18   man  ^iww  inlww^  *» 

If  onghyr  ditto, 11    97       -f        7        .    11    34    wallt  cncked,  noias  tetd. 

Amh,ditto U    IS       4-       M         .    11    99    walli  ixaund,  dow 

Under  RotM  biUB,  ditto, 11    10       4-       ^        «.    U    30 

dorakhpCir,  ditto 11*90      +      19        .    11    30   wdb  cnckfld,  Ae. 

4aWud»d  <vague),  ditto, 11     0       4-       88        «    11    9ft)  hoOovr  mmmI  ftnoi  ih«w 

Banktoi,  ditto, 11    30      ^        4^        .    11    34   aoq^  such  aaot  1814, 

CakutU,  ditto, ,.    11    34  48   no  ii^ury  done. 

At  MoDghyr,  Rungp6r,  Mozufferp^r,  Mall&i,  and  other  places  wkhia  the  dhset 
line  of  influence,  many  houses  were  destroyed  w  injured,  and  the  alarm  wat  gmit 
At  Katmand6,  however,  the  following  eJEtract  of  1^  letter  from  Pr*  A.  Camtku^ 
dated  the  28th  inst.  will  shew  that  the  consequences  ^ere  moreaeriona,  andjodfiaf 
A:om  the  course  of  the  phenomenon  we  may  reasonably  fear  some  dreadful  catas- 
trophe towards  Lassa  on  the  north  of  the  great  Himalayan  range. 

**  On  the  eFcnlng  of  the  26th,  about  6  o'clock,  the  yalley  and  neighbouring  hSb 
were  risited  by  a  severe  shock  of  an  earthquake  :  it  lasted  about  40  seconds,  and 
^ariag  its  continual^,  there  was  a  distinctly  aucShle  nwse  sa  of  ordnance  passing 
rapidly  oyer  a  drawbridge.  It  seemed  to  me  to  come  from  the  efst,  and  I  felt  tkat 
it  was  travelling  with  the  speed  of  lightning  towards  the  west,  and  just  under  my 
ISeet:  the  houses  shook  most  violently,  and  trees,  shrubs,  and  tly  smallest  plants  vert 
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^Mf  n  ■MViftiii,  mjt  MNMBif  Iwt  iPHftaff  lo  mA  ftv  A 0111  thclf  fwy  ftmtff:  fftt 
•damage  was  done  to  liie  or  pn^ierty.  At  }  to  eleFen  we  bad  a  similar  shock  in 
acrerky  and  duration,  and  at  eleven  a  most  tremendoos  one.  It  commenced  gra- 
dually, and  increased  until  the  houses,  trees,  and  every  thing  on  the  face  of  the 
ground  seemed  shaken  from  their  foundations.  The  earth  heaved  most  fekrfully, 
and  when  the  shock  was  at  its  worst  we  heard  the  dishing  of  fhlUng  tiles  and# 
bricks  in  every  direction  ;  and  to  add  to  the  impressiveness  of  the  scene,  a  general 
about  rose  from  the  people  in  all  directions.  The  murmur  of  human  prayers  was 
carried  audibly  from  the  city  to  our  giminds  (a  mile),  and  nothing  could  be  more 
iniposing  and  vast  than  the  stene.  In  a  dead  calm  the  noise  of  a  hundred  cannon  burst 
forth  :  full  grown  trees  bended  in  all  directions,  and  houses  reeled  about  like  drunken 
men.  In  our  grounds  no  lives  were  lost,  but  in  Katmandfi  19  persons  were  buri- 
ed under  the  ruins  of  their  own  houses,  and  in  the  towns  of  fihatgaon  and  Patan, 
many  more.  This  great  sbodL  continued  for  nearly  a  minute,  and  during  the  follow- 
ing hour  there  were  six  distinct  and  strong  shctcks,  the  ground  in  the  intervals  be- 
ing scarcely  if  at  all  steady ;  and  from  this  time  till  yesterday  morning  there  were  up- 
wards of  20  distinct  and  sharp  shocks.  The  loss  of  property  has  been  very  great,  125 
booses  fell  in  Katmandu  during  the  night  of  the  26th,  and  nearly  as  many  more  have 
been  levelled  with  the  ground.  Up  to  this  time,  in  consequence  of  the  torrents  of 
rain  that  have  come  down,  finishing  the  work  of  destruction  commenced  by  the 
earthquakes,  the  city  and  towns  have  been  evacuated,  men,  children  and  wo- 
men of  the  putdak^  rich  and  poor,  have  been  and  still  are  on  the  plains  about 
the  towns*  Innumerable  temples  have  been  destroyed,  and  the  Mry  goda  qfihem 
have  been  crashed  to  atoms.  A  fine  and  large  brick  temple  (100  feet  high),  built 
in  imitation  of  the  great  one  at  Jaganath,  came  down  by  the  run  early  yesterday 
morning,  and  two  fine  pillars  built  by  Bhim  Sbn  were  demolished  by  the  great 
shock.  AH  yesterday  and  last  night  We  had  occasional  small  sbakes,  and  we  are 
atill  in  a  state  of  suspense  regarding  the  finale.  In  1829,  daily  shocks  continued 
to  occur  for  40  days,  but  none  of  them  equal  to  the  great  one  we  had  on  the  26th." 
A  subsequent  note  from  the  same  gentleman,  dated  the  30th  instant,  gives  further 
particulars  of  this  disastrous  event : — 

*'  We  still  continue  to  be  revisited  by  occasional  shocks  of  earthquake,  all  lesa. 
violent  than  the  great  one  of  the  26th,  but  sufficiently  alarming.  This  morning, 
wben  at  breakfast,  we  had  rather  a  sharp  one  :  they  all  seem  to  come  from  the 
same  direction  ;  that  is  from  the  east  and  north-east.  The  places  east  of  Kat- 
mandu have  suffSered  most  :  Bhatgaon,  a  large  town,  has  been  almost  entirely 
destroyed  ;  upwards  of  1000  houses  hare  been  levelled  with  the  ground,  and  few 
bave  escaped  serious  injury.  .300  souls  have  perished  in  this  town  (Bhatgaon) 
alone,  and  the  total  number  of  lives  lost  throughout  the  valley,  as  yet  ascertained, 
is  estiiuited  at  500.  The  unfortunate  people  in  many  instances  are  in  sore  dis- 
tress ;  their  stores  of  grain  being  buried  beneath  the  ruins  of  their  late  dwellings, 
and  without  money  to  purchase  other  fbod.  The  grain  shops,  as  well  as 
all  others,  are  shut,  and  the  people  dare  not  return  to  their  houses,  but  remaia 
without  skep  or  shelter  in  the  open  air,  under  torrents  of  rain.  The  house  ol 
Matabar  Sino^  (a  goodly  modem  mansion)  is  quite  destroyed,  and  the  laige 
garden  houses  of  Bhim  Sen,  and  his  brother,  Rau  Bir,  are  rendered,  for  the 
present,  untenable.  Scaree  a  farge  bouse  in  Katmandu  has  escaped  serious  injury. 
The  fort  af  ChiropanS,  on  the  road  to  this  from  the  plains,  is  much  injured,  and 
almosC  aH  At  Government  buildings  (lavs  sustained  great  injury.** 

A.  C. 
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THE  ASIATIC    SOCIETY. 


No.  21.— September y  1833. 


I. — An  Inquiry  into  the  Lowe  governing  the  two  great  powers.  Attraction 
and  Rqmlsion,  as  operating  on  the  Aggregation  and  Combination  of 
Atoms.    By  Julius  Jeffireys,  Esq.  ^v;^ 

Trouor  the  causes  of  the  three  states  of  matter*  as  they  are  called, 
that  b  to  say,  the  solid,  the  liquid,  and  the  aeriform,  together  with 
those  causes  by  which  the  union  of  the  different  kinds  of  matter  in 
compound  bodies  is  effected,  and  those  also  by  which  bodies  are  ex- 
panded, contracted,  or  preserved  of  the  same  magnitude  are  subjects  of 
grtsX  curiosity  and  importance*  yet  they  belong  to  a  branch  of  Che- 
mistry which  is  at  present  in  an  unadvanced  and  imperfect  state. 
Those  justly  celebrated  philosophers  who  have  done  honor  to  our  age 
by  their  discoveries  in  other  branches  have  not  yet  carried  their  ex- 
amination so  far  into  this  part  as  to  arrive  at  any  settled  opinions 
concerning  it,  and  not  unfrequently  in  the  same  author  doctrines  have 
been  advanced  which  are  irreconcilable  with  each  other. 

The  branch  of  natural  philosophy  to  which  the  present  inquiry 
is  devoted  having  continued,  with  little  advance,  since  it  was  written, 
in  the  year  1822,  the  doctrines  I  have  endeavoured  to  establish,  and 
the  body  of  arguments  by  which  they  are  supported,  maintain  still 
whatever  of  novelty  or  importance  they  may  have  possessed.  As* 
however,  in  so  considerable  a  period,  a  few  of  the  arguments  may 
have  been  brought  forward  by  others,  though  not  perhaps  similarly 
applied,  I  have  thought  it  proper  to  mark  by  including  brackets,  thus 
[  ],  such  parts  as  have  undergone  any  alteration  upon  a  revision. 
The  body  of  the  work  remains  verbatim  as  when  first  written. 

Whether  by  directing  my  attention  to  this  part  of  Chemistry  I  have 
I  enabkd  to  suggest  any  such  modes  of  reasoning  as  may  be  applied 

2  I. 
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to  llie  adrantage  of  the  tcience*  it  would  be  preeumptioii  in  ne  to  pro* 
nonnce  an  opinion.  The  question  must  depend  upon  the  strength  of 
the  argaments  which  I  use,  and  which  I  now  submit  to  the  jndgmoit 
of  the  ^iilosophic  pablic. 

Part  I.— Cf  Attraction. 

Attraction  is  usually  divided  into  two  kinds. 

The  fil^t  of  them  Gravitation,  or  that  by  which  bodies  have  a  ten- 
dency to  approach  each  other,  and  on  which  the  sciences  of  Mechanics 
and  Physical  Astronomy  depend.  The  second  CoNTiauoua  Attrac- 
tion, or  Attraction  of  Atobcb,  by  which  the  atoms  of  bodies  are  kept 
in  connection  with  each  other,  and  which  alone  it  is  my  province  at 
this  time  to  consider. 

Contiguous  Attraction,  by  a  division  subordinate  to  the  former,  is 
usually  considered  as  comprehending  two  species,  Attradiou  of  Aggre^ 
gation,  or  the  attraction  existing  between  homogeneous  atoms,  and 
Chemical  Attraction,  or  that  which  is  between  heterogeneous  atoms. 

This  distinction  has  arisen  from  a  supposition,  that  similar  partidet 
exert  an  attraction  towards  each  other  which  obeys  laws  different 
from  those  of  the  attraction  between  dissimilar  particles.  That  suck 
is  an  unnecessary  distinction  might  be  inferred,  were  there  no  other, 
from  this  consideration,  that  when  one  solid  combines  with  another  to 
form  a  compound  solid,  it  is  not  possible  to  make  a  distinction  between 
the  attraction  uniting  its  compound  particles  and  the  affinity  by  which 
the  constituents  are  united.  Thus  in  sulphuret  of  iron  the  cohesion 
of  the  iron  and  the  sulphur  is  overcome  by  their  mutual  attiactioa 
which  forms  them  into  compound  particles,  and  these  again  cohere  in 
a  new  solid  differing  entirely  from  either  of  the  former.  The  attrac- 
tion which  keeps  the  particles  of  the  sulphuret  in  a  state  of  aggr^a- 
tion  cannot  be  distinguished  horn  tha^  which  brought  their  elements 
together ;  for  it  favors  the  union  of  the  elements,  and  aids  in  prevent- 
ing their  separation. 

With  reference  to  this  and  other  differing  opinions  relative  to 
contiguous  attraction,  I  propose  to  begin  this  Essay  by  a  somewhat 
minute  examination  of  it  under  the  following  heads.  1st.  By  inquiring 
into  the  distance  at  which  it  operates ;  whether  it  is  confined  to  near 
particles  only,  or  extends  to  more  remote  ones.  2ndly.  By  inquiring 
how  far  the  attraction  of  atoms  is  general ;  that  is,  whether  all  atoms 
in  nature  attract,  and  are  attracted  by  all,  or  whether  attraction  be- 
tween atoms  (chemical  and  cohesive)  is  confined  to  a  limited  number. 
3rdly.    By  inquiring  into  the  effect  of  mass  on  contiguous  attraction; 
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tfuit  M»  how  iaar  the  attraction  between  atoms  (chemical  and  cohe* 
sive)  18  increased  towards  any  given  atom  by  the  mass. 

4di]y.  In  what  ratio  of  the  distance  the  force  of  attraction  of  atoms 
Taries ;  which  will  lead  me  to  confirm  by  argoments  the  opinion  that 
gravitation  and  contiguous  attraction  are  the  same  property  of  mat- 
ter, dififering  only  in  the  circumstances  under  which  it  is  presented  to 
our  observation. 

l9t.  Of  the  ii9tanoe  at  which  attraction  of  atoms  operates. 

From  the  effects  of  cohesive  attraction  being  in  most  cases  evident 
only  at  very  stnall  distances,  and  from  the  particles  of  bodies  in  the 
aerial  state  actually  appearing  to  repel  each  other,  it  has  been  gene- 
rally inferred  that  this  force  is  exerted  only  at  very  limited  distances  ; 
and  hence  its  name,  contiguous  attraction. 

Although  the  effects  of  cohesive  attraction  may  be  apparent  only 
at  very  small  distances,  yet  it  is  scarcely  correct  to  infer  that  this  force 
is  ejperted  only  at  such  distances  until  due  attention  has  been  paid  to 
the  causes,  which,  by  affecting  the  phenomena,  may  create  deception 
upon  the  mind.  These  appear  to  me  of  two  kinds, — the  minuteness 
of  attracting  atoms,  and  all  causes  which  operate  against  the  attrac- 
tion of  atoms. 

On  the  magnitude  of  atoms  must  in  a  great  measure  depend  the 
greatest  distance  at  which  the  force  of  their  attraction  is  sufliciently 
powerful  to  be  apparent. 

If  it  be  admitted  that  the  force  of  this  attraction  decreases  in  as 
great  a  ratio  of  the  distance  as  that  of  gravitation,  then,  since  atoms  are 
BO  small  as  not  to  be  perceptible  to  our  senses,  it  will  follow  that  how- 
ever strong  their  attraction  may  be  when  almost  contiguous  to  each 
other,  it  will  not  be  apparent  at  any  mensurable  distanoe,  though  in 
fact,  it  may  be  exerted  in  some  degree  at  unlimited  distances ;  for  if 
two  attracting  particles  of  matter  were  sufficiently  increased  in  magni- 
tude without  altering  at  all  the  laws  of  their  attraction,  this  force 
night  be  erident  at  any  distance  however  great,  unless  it  be  supposed 
(which  would  indeed  be  very  unphilosophical)  that  attraction  ceases  at 
some  certain  distance  suddenly  and  abruptly. 

The  other  causes  which  may  create  deception  as  to  the  distance  at 
"which  this  attraction  is  exerted,  are  all  powers  which  oppose  its  force. 
From  the  attraction  of  particles  being  constantly  opposed  by  the 
powerful  agency  of  heat,  its  force  in  liquids  is  scarcely  apparent,  though 
in  fact  it  may  be  very  powerful,  for  it  is  only  the  excess  of  the  attrac- 
tion over  the  repulsion  that  can  be  measured. 

2  L  2 
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The  two  fbDowm^  are  proo&  of  aitraction  in  liqnidB,  and  also 
It  is  very  considerable*. 

Sir  HuMPHKBT  Datt  remarks  very  justly,  **  Cohesiofi  is  nsnally  aaid 
to  aet  only  at  the  sarfisce  of  bodies,  or  by  their  immediate  contact,  bal 
thn  does  not  seem  to  be  the  case.  It  certainly  acts  with  mnch  great* 
er  energy  at  small  distances ;  bat  the  spherical  form  of  minnte  portioiis 
of  ihiid  matter  can  only  be  produced  by  the  attraction  of  all  the  parts 
of  which  they  are  composed  for  each  other ;  and  most  of  these  attene- 
tions  must  be  exerted  at  sensible  distances."  To  this  remark,  I 
may  be  allowed  to  add,  that  the  attraction  between  the  paitides  of  a 
liquid,  must,  moreover,  be  a  very  powerful  force ;  for  it  is  not  only 
able  to  resist  the  force  of  repulsion,  but  also  to  gather  the  partides 
into  drops  against  their  tendency  to  gravitate. 

Another  proof  of  the  force  of  attraction  io  liquids,  appeara  to  me 
afforded  in  the  fact,  that  the  expansion  of  liquids  increases  in  a  great- 
er ratio  than  the  temperature,  or  that  liquids  expand  more  from  eqad 
additions  of  heat  at  high  than  at  low  temperatures.  If  the  pressure 
of  the  atmosphere  were  the  only  force  opposing  their  expansion,  li- 
quids would  expand  less  as  the  temperature  increased ;  for,  as  a  Hquid 
expands,  since  it  presents  a  greater  surfaoef  either  to  the  air  or  to 
the  vessel  containing  it,  it  is  pressed  on  with  increasing  force.  But 
if  the  force  opposing  the  expansion  increases  with  the  temperature,  it 
is  plain  that  equal  additions  of  heat  would  produce  less  and  less 
effect. 

If  these  equal  increments  of  temperature  in  liquids  be  considered  to 
indicate  equal  additions  of  heat,  as  is  the  general  opinion,  tiie  only 
means  by  which  the  increased  ratio  of  expansion  can  be  accounted 
for,  it  appears  to  me,  must  be  sought  for  in  a  powerful  attraction 
exerted  between  the  particles  of  a  fluid,  by  the  decrease  of  which  at- 
traction, as  the  particles  separate  from  each  other,  more  effect  is  pro- 
duced towards  enabling  heat  to  expand  the  fluid,  than  the  increase  of 
atmospheric  pressure  produces  in  opposing  the  expansion;  so  that  ths 
sum  of  the  powers  opposing  expansion  is  a  decreasing  force,  and  henes 
the  expansion  itself  will  have  an  increasing  ratio. 

Hie  nature  and  physical  properties  of  gases,  have  especially  induced 
most  philosophers  to  consider  the  attraction  of  atoms  as  only  acting 

•  Elements  of  Chemical  Philosophy,  p.  68. 

t  This  is  of  course  the  same  effect ;  for  though  a  liqaid  expanding  in  a  Jar  m^ 
BC»t  have  the  surface  exposed  to  the  air  increased,  yet  it  displaces  more  and  ohm* 
air,  and  is  re-acted  on  by  the.  vessel,  with  precisely  the  same  limrce,  as  if  il  wot 
compressed  on  all  sides  by  the  atmosphere. 
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mima  atoiba  art  rery  near  to  aacb  otfaor.  From  the  great  elasticity  of 
gases,  their  atoms  are  treated  of  as  beyond  the  sphere  of  motoal  at- 
traction, ap:id  some  philosophers'*^  have  aiicoanted  for  the  expansion  be* 
iQg  equable  for  each  equal  addition  of  temperature,  and  for  the  rati^ 
of  expansion  being  the  same  in  all  gases,  by  the  supposition  of  no  at<p 
traction  existing  between  their  particles,  and  as  proofs  of  the  non-exis- 
tence of  any  such  attraction.  How  far  this  reasoning  is  correct  let  ui 
presently  examine. 

The  elasticity  of  a  gas  is  certainly  no  proof  of  the  absence  of  any 
attraction  between  its  atoms.  It  serves  only  to  show  that  the  whole  >^ 
r^ulsion  is  very  powerful  and  superior  to  any  attraction  that  may  e^ii^ 
between  its  atoms.  Since  the  attraction  between  the  partic^  of  a 
gas  is  inferior  to  the  repulsive  power,  it  cannot  be  apparent,  ijiiough  it 
may  yet  certainly  exist. 

The  gas  will  possess  elasticity,  and  will  expand  unless  subjected  to 
a  compressing  force,  such  as  the  atmosphere. 

Again,  the  equable  expansion  of  a  gas  from  each  equal  rke  of  tem- 
perature, is  not  any  proof  of  the  absence  of  attraction  between  its 
atoms  on  the  ground  usually  taken,  that  if  there  were  any  attraction 
present,  it  ought,  by  decreasing  as  the  atoms  separated,  and  conse<* 
qnently  offering  jiess  and  less  resistance,  to  allow  of  an  increasing  ex* 
pansive  effect  from  each  equal  addition  of  temperature.  For  it  will 
presently  be  seen,  that  equal  increments  of  temperature  in  gases  by  no 
means  indicate  equal  quantities  of  heat,  and  therefore  not  equal  addi- 
tions of  repulsive  power.  Neither  does  the  atmospheric  pressure  offer 
constantly  equal  resistance  to  the  expansion  of  a  gas ;  since  as  a  gas 
expands  this  force  tending  to  compress  its  atoms  must  increase,  for  as 
the  particles  of  a  gas  recede  from  each  other,  each  is  subjected  to  and 
IHIHIIIIII  ^^'^  ^  support  the  pressure  of  a  greater  number  of 
nmltlllll  ^^^^  ^^  atmosphere.  Thus  in  the  annexed  figure 
Am""mwB  the  line  A  B  may  be  supposed  to  mark  the  contact  of 
the  atmosphere,  and  a  volume  of  subjacent  gas.  Here,  each  partide 
<rfgas  with  its  elastic  mediumf.  denoted  by  the  dots  A  B,  is  subjected 
to  the  pressure  of  a  column  whose  base  is  one  particle  of  air. 

nnillHHI         ^^  the  gas  be  expanded  by  heat  until  the  distance  of 

llllllilllll     ^^  particles  from  each  other  is  double.     It  is  now  clear, 

A  •  •  •  •  ••%  that  each  particle  with  its  elastic  medium  (now  greatly 

*  MuREAT,  Tol.  i.  p.  248,  Sjstem  of  CheBiistry.  Bbrthollbt,  Chem.  Statics. 
Lambbrt,  ?o1.  i.  p.  116,  117,  and  143. 

t  The  Beat  of  the  repultiFe  force,  according  to  mott  anthort ;  aa  will  be  pre- 
sently eonaidered. 
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enlarged)  has  to  sapport  a  colamn  of  air,  the  base  of  wki<^  b  iamr 
particles,  two  being  shown  in  the  side  view.  Hence  the  atmospherie 
force  tending  to  compress  any  two  gaseous  particles  most  increase  as 
they  recede  from  each  other ;  and  even  very  considerably,  for  aeri^ 
fluids  expand  much  from  small  increments  of  temperature*. 

The  experiments  of  Mr.  Dalton,  Db  Luc,  and  others,  made  chiefly 
between  the  freezing  and  boiling  points  of  water,  lead  to  the  conclushm 
that  gases  expand  7(9  (of  their  bulk  at  32'')  with  each  accession  of 
temperature  of  one  degree  (Farh.)  in  a  simple  arithmetical  progression ; 
and  it  appears  assumed  that  this  is  the  law  of  their  expansion  by  heat. 
Hence  air  at  82*>  by  an  advance  of  480  degrees,  i.  e.  to  512®,  would 
have  its  bulk  doubled.  Let  us  suppose  two  cubical  pints  of  air  to  be 
taken;  and  let  one  of  them  be  expanded  to  double  its  bulk,  i.  e.  to  a 
quart.  Since  the  distance  of  the  atoms  increases  as  the  cube  root  of 
the  bulk ;  the  bulk  of  one  of  these  portions  of  air  having  become  2  to 
the  other  as  1 ;  the  distance  of  the  atoms  will  have  increased  in  the 
former  in  the  ratio  of  the  cube  root  of  2  to  the  cube  root  of  1,  i.  c.  as 
1 .26  to  1  nearly ;  and  since  the  number  of  atoms  under  a  given  surface 
of  the  gas  expanded  to  a  quart  will  be  100,  while  there  are  158  under 
the  same  surface  in  the  pint,  and  the  pressure  being  constant  on  a 
given  surfiBce.  100  atoms  of  the  former  wiU  have  to  support  as  much 
as  158  of  the  lat|9r.  Let  the  pressure  be  called  158.  It  is  phiin  each 
particle  of  the  quart  wUl  be  pressed  on  by  a  force  1.58,  while  each  of 
the  pint  will  have  to  bear  only  a  pressure  of  I . 

Again,  since,  as  was  shown  by  Nbwton,  the  mutual  elasticity  of 
the  partides  of  ahr  (and  the  same  is  assumed  with  regard  to  all  gases), 
varies  inversely  as  their  distance,  i.  e.  decreases  in  the  direct  proportion 
of  their  separation ;  and  since  the  pressure  increases  as  the  square  of 
their  distance ;  the  total  absolute  force  Expanding  a  gas  must  be  in- 

•  The  reader  will  not,  it  is  hoped,  think  that  the  following  error  is  here  com- 
mitted of  aupposing  that  by  increasing  the  surface  of  a  volume  of  gas  the  compres- 
sion of  ita  parU  is  increased;  as  for  instance,  that  the compreasioB  of  the  parts 
of  a  spherical  pint  of  gas  (in  which  form  the  surface  is  the  least  possible)  wooU 
be  increased  by  moulding  the  Tolume  into  any  other  form,  as  that  of  a  lour  cfiia- 
der,  where  the  surface  would  be  greatly  increased.  So  long  as  the  number  of  par- 
ticles in  a  giren  volume  is  constant,  the  pressure  and  mutual  re-action  of  the  atoms 
wiU  of  course  not  vary,  whatever  may  be  the  extent  of  surface  exposed  to  Uie  at- 
moH>here  or  to  any  vessel  it  is  contained  in.  But  directly  the  number  of  partkles 
in  a  given  bulk,  ceases  to  be  constant  owing  to  expansion,  the  pressure  on  each 
particle,  of  necessity  must  increase,  whether  it  be  a  superficial  partide  coot^oow 
to  the  air,  or  inside  of  the  vessel,  or  a  central  one  receiving  the  preasore  trom  the 
other  particles  and  re-acting  against  it. 
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creased  kk  the  direct  ratio  of  the  increaBe  oi  the  balk.  ^Thus  one  cu- 
bic  inch  of  air  will  need  the  absolate  eUstio  power  of  each  particle  to 
be  UKareased  eight  times,  in  -order  to  expand  it  to  8  inches.  The  bnlk 
having  been  increased  eight-fold,  the  distance  of  the  particles  will  be 
douUed  (i.  e.  as  the  cube  root  of  the  bulk)  ;  on  doabling  their  distance 
their  elastic  force  ts  halved,  i.  e.  from  8  it  has  become  4,  and  at  the 
Bante  time  the  pressure  is  increased  as  the  square  of  their  distance  2» 
and  is  therefore  4.  Here  then  the  elasticity  and  pressure  balance  each 
other,  and  the  particles  will  be  stationary.  Hence  the  power  endow- 
ing the  particles  with  mutual  elasticity  must  have  been  increased  in  the 
same  ratio  as  the  increase  of  the  bulk.  If  these  480  degrees  of  tem- 
perature can  double  the  bulk  of  a  given  volume  of  gas,  they  must 
double  the  whole  absolute  quantity  of  heat  in  the  gas.  The  specific 
heat  of  the  gas  at  512''  will  be  double  that  of  the  pint  at  32^  in  the 
experiment.  Now  this  is  a  point  which  probably  no  one  acquainted 
with  all  that  is  known  regarding  caloric  will  maintain.  We  can  hard- 
ly suppose  that  the  whole  specific  heat  of  a  gas  at  32^  (viz.  that  due  to 
its  capacity  and  temperature,  and  all  the  latent  heat  due  to  its  gaseous 
state)  is  equal  only  to  that  introduced  by  the  480  degrees.  Analogy 
would  teach  us,  that  it  is,  at  least,  three  or  four  times  as  much.  If 
then  the  480  degrees  of  heat  can  effect  as  much  expansion  as  the  whole 
previously  contained  in  the  gas  could,  we  are  led  i^K^^ssarily  to  the 
conclusion  that  the  latter  is  opposed,  even  in  gaseous  matter,  by  an  at- 
traction, so  far  as  to  have  an  effective  repulsive  force  equal  only  to  that 
subsequently  introduced  by  480  degrees  of  temperature,  nay  to  much 
less,  for  the  fact  of  the  presence  of  this  attraction  being  once  establish- 
ed, between  the  gaseous  partides,  this  force  must  be  considered  as 
operating  against  the  heat  subsequently  introduced  ;  and  must  lessen 
its  effective  power. 

This  argument  I  may  illustrate  in  a  more  familiar  manner.  Let  a  cy- 
lindrical vessel  half  filled  with  any  gas,  nitrogen,  stand  inverted  in  a 
vessel  of  water,  so  that  the  liquid  being  on  a  level  within  and  without 
the  pressure  on  the  gas  shall  be  just  that  of  the  atmosphere.  If  the 
aur£sce  be  two  square  inches,  this  will  be  equal  to  thirty  pounds.  Let 
an  equal  quantity  of  oxygen  gas  be  added,  and  suppose  it  at  first  to  re- 
main under  the  nitrogen,  and  the  vessel  to  be  raised  so  as  to  preserve 
the  same  level  in  the  water.  The  oxygen  will  now  bear  the  whole  pres- 
sure, and  communicate  the  same  to  the  nitrogen  above  it.  Each  will 
he  pressed  on  with  a  force  of  30  pounds.  In  the  course  of  time,  how- 
ever, the  two  gases  will  become  completely  mixed.  Each  will  occupy 
the  whole  vessel,  the  bulk  of  each  being  doubled ;  but  the  two  together 
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nut  filling  more  space  than  before.  Now,  it  is  dear,  each  ] 
on  the  water  and  each  bears  one-half  of  the  pressore  of  30  ponnds,  so 
that  the  elastic  force  introduced  with  the  oxygen  gas  haa  enabled  tiie 
nitrogen  to  double  its  bulk  under  the  pressure  of  the  air ;  and  has 
done  no  more.  If  instead  of  adding  the  oxygen  gas,  heat  had  been  add* 
ed  to  the  nitrogen  until  its  bulk  had  been  doubled  by  expannon,  it  is 
manifest  the  480^  which  efiected  this  would  hove  introduced  as  great 
an  efective  dilating  power  as  that  of  the  whole  specific  heat  of  the  oxy* 
gen  gas  in  the  other  case.  But  it  will  not  be  contended,  tiiat  the 
whole  specific  heat  of  the  oxygen  gas  amounted  to  no  more  than  4M 
degrees  :  for  analogy  would  lead  us  to  conclude,  that  the  latent  heat 
due  to  its  gaseous  state  (including  that  of  ^e  previous  state  of  liqui- 
dity)  must  greatly  exceed  this  quantity,  and  if  we  add  all  tiie  caloric  o^ 
temperature,  in  a  substance  of  a  large  capacity  for  heat,  from  the  na- 
tural zero  up  to  the  temperature  of  the  experiment,  we  shall  proba- 
bly underrate  the  quantity  at  three  or  four  times  480^.  The  questioB 
then  is,  whence  does  it  happen  that  480^  of  uncombined  heat  could  aid 
the  expansion  of  the  nitrogen  gas,  as  much  as  four  times  this  qnaot^ 
entering  with  the  oxygen  ?  A  reason,  it  appears  to  me,  can  only  be 
found  in  the  following  explanation.  The  latter  heat  is  so  fisr  opposed 
by  a  mutual  attraction  between  the  atoms  of  the  oxygen,  that  its  int 
{effective  elastic  power  equals  only  that  of  the  480^  in  the  other  case. 

If  then  any  inference  can  be  drawn  from  the  equable  expansioa  of  a 
gas  from  equal  increments  of  heat,  it  is  certainly  this  ;  that  a  power- 
ful attraction  subsists  between  the  gaseous  atoms,  reducing  the  elastid- 
ty  of  their  large  quantity  of  specific  heat,  in  so  great  a  degree,  as  ts 
leave  an  effective  elasticity  equal  only  to  what  would  be  due  to  one- 
third  or  one-fourth  as  much  heat.  But  the  attraction  cannot  be  appa- 
rent, because  it  is  veiled  beneath  the  excess  of  the  elastic  power. 

The  alleged  fact  that  all  gases  have  the  same  ratio  of  expansion  hu 
also  been  proposed  as  an  argument  against  the  existence  of  attraction 
between  particles  in  a  gaseous  state.  It  is  said  that  all  gases  have  tiie 
same  ratio  of  expansion,  because  the  force  opposing  expansion  is  the 
same  in  all,  namely,  the  pressure  of  the  air ;  and  that  if  an  attraction  be 
admitted  between  the  particles  of  a  gas  it  must  be  considered  as  eqnsl 
in  every  gas,  for  otherwise  the  ratio  of  expansion  would  not  be  ths 
same  in  all,  and  hence  that  there  exists  no  attraction,  for  it  cannot  be 
considered  as  equal  in  all  gases.  Mature  reflection  will  perhaps  in- 
duce a  difilerent  view  of  the  subject.  Though  a  certain  change  of  tem- 
perature may  produce  an  equal  change  in  the  mass  of  all  gases,  yet  iht 
separation  of  the  particles  may  be  scarcely  the  same  in  any  two,  for  wt 
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liave  no  proof  of  different  gaaes  having  the  same  number  of  partidea 
in  equal  bulks. 

.  In  the  combination  of  gases*  a  comparison  between  their  prime  equi« 
yalents,  their  proportions  by  volume,  and  the  resalting  bulkK  of  the 
impounds,  would  lead  to  the  conclusion  that  the  numb^  of  particles 
in  a  given  bulk  differed  materially  in  different  gases.  Thus,  if  it  be 
assumed  that  in  oxygen  and  nitrogen  the  number  of  atoms  in  a  given 
bulk  of  each  is  equal,  since  one  volume  of  the  former  combtnea  with 
one  of  the  latter  to  form  the  nitric  oxyd  gas,  it  would  follow^  that  A 
atom  of  each  unite  to  form  each  particle  of  the  compound  gas.  If» 
then,  in  the  latter,  it  be  assumed,  that  in  a  given  bulk  the  same  number 
of  compound  particles  exist  as  of  simple  ones  in  either  of  the  former,  it 
is  dear  that  the  two  volumes  ought  in  combining  to  condense  into 
one  volume,  since  two  atoms  form  one  compound  particle.  But  expe- 
rience shews  that  no  condoisation  takes  place.  Therefore,  whatever 
number  of  simple  atoms  have  combined  to  form  a  compound  particle, 
in  the  same  proportion  must  the  number  of  the  latter  in  a  given  space 
have  decreased. 

Many  other  combinations  of  gases  would  prove  equally  hostile  tp 
the  supposition,  that  all  gases  are  ait  the  same  temperature  and  pres- 
aure  equally  dense.  Hence,  though  equal  rises  of  temperature  may  in* 
crease  the  bulks  of  different  gases  equally,  the  separation  of  the  partU 
cles  may  differ  in  all.  And  further,  the  capacities  of  gases  for  heat  dif- 
fer materially.  If  equal  bulks  of  hydrogen  and  olefint  gases  be  taken, 
since  their  relative  capacities  for  heat  are  as  1  to  1.7  nearly,  we 
riiall  have  these  numbers  representing  the  relative  quantity  of  heat  by 
each  degree  of  temperature.  It  would  require  1.7  of  heat  to  expand 
an  equal  bulk  of  hydrogen.  Since  the  pressure  on  each  is  equal 
and  increases  equally,  whence  does  this  arise  ?  We  are  compelled,  I 
think,  to  conclude  that  atmospheric  pressure  is  not  the  sole  force  op- 
posing expansion^  but  that  it  is  aided  also  by  an  attraction  subsisting 
between  particles  in  the  gaseous  state,  more  powerful  in  olefint  gas 
than  in  hydrogen,  whence  to  effsct  an  equal  expansion  more  heat  is  re- 
quired in  the  former  than  in  the  latter. 

If  then  any  inference  can  be  drawn  from  the  equable  expansion  by 
beat  of  different  gases,  it  is  this,  that  in  every  gas  an  attraction  sub- 
sists between  the  atoms  ;  but  in  some  gases,  as  might  have  been  expect- 
ed, more  powerful  than  in  others. 

By  the  above  daborate  inquiry,  I  trust  I  have  shewn  that  the  faotf 
vaoally  brought  forward  as  evidence  of  the  limited  distance  to  which 

2  M 
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•ontiguons  attraction  is  sappoaed  to  extend  do  in  reality  lead  to  an  op* 
poaite  conclusion. 

Of  an  attraction  between  gaaeons  atoms,  both  similar  and  disaimikr. 
we  shall  have  farther  satisfactory  proof  by  the  consideration  of  the 
following  phenomena.  In  the  transition  of  aqueous  vapour  to  the 
solid  state,  a  number  of  particles,  which  must  have  occupied  a  con- 
siderable space,  convene  to  form  a  flake  of  snow. 

This  must  surely  have  been  produced  by  a  general  attraction 
throughout  all  the  particles  of  that  portion  of  vapour,  the  attraction 
between  the  contiguous  particles  being  doubtless  the  most  powerfoL 
Hence  each  minute  crystal  of  the  flake  is  formed  by  the  afllnity  of  se- 
veral neighbouring  particles,  but  the  aggpregation  of  all  the  crystals  to 
form  the  mass  must  be  the  product  of  an  universal  attraction  of  all  the 
particles  of  the  vapour.  Otherwise  no  flake  would  be  formed,  but  each 
grain  would  be  precipitated  separately.  This  instance  alone  appears  a 
condnsive  proof.  Between  dissimilar  particles  there  are  many  like 
instances.  The  deliquescence  of  a  salt  has  been  adduced  by  Nswroit 
himself  in  proof  of  its  attraction  '*  acting  at  a  distance'*  on  the  parti- 
cles of  vapour  in  the  air» 

Tlie  mutual  action  of  the  particles  of  different  gases  on  each  oUier  is 
often  evident  at  considerable  distances,  as  when  two  gases  combine  to 
form  a  solid  x)r  liquid,  sudi  as  the  muriatic  acid  and  ammoniacal  gases, 
and  many  others. 

If  all  these  arguments  and  fects  be  admitted  as  true,  suflScient  has 
been  said  to  prove  tha4«tiie  attraction  of  atoms,  whether  of  similar  or 
dissimilar  atoms,  is  not  merely  a  contiguous  force ;  and  as  we  have  had 
evidence  of  its  being  exerted  by  all  atoms  in  a  gaseous  state,  but  have 
no  proof  of  its  ceasing  at  any  point,  it  must  surely  be  considered  as  a 
power  that  operates,  though  weakly,  at  a  distance,  and  that  it  does  not 
suddenly  cease  any  where. 

2ndfy.  How  far  the  attraction  of  atoms  is  general,  i.  e.  whether  sit 
atoms  in  nature  attract  and  are  attracted  by  all,  or  whether  attractioa 
lietween  atoms,  chemical  and  cohesive,  is  confined  to  a  limited  nam* 
ber. 

It  would  seem  to  be  the  opinion  of  most  modem  philosophers,  dial 
all  homogeneous  atoms  exert  a  mutual  attraction  when  sufficiently  nesr 
to  each  other,  and  hence  that  the  particles  of  gases  would  cohere  if 
brought  within  the  limits  of  their  attraction.  That  all  homogeneous 
atoms  attract  each  other,  there  is  not  any  reason  for  doubting.  It  haf 
^been  above  shewn  that  we  have  no  proof  of  a  limit  to  the  distance  at 
which  attraction  may  be  exerted,  and  that  even  in  the  gaseous  state 
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all  particles  must  be  supposed  to  attract  each  bther«  Since  Hien  in 
liquids  and  solids  also  an  attraction  is  always  manifest,  it  follows  that 
between  homogeneous  atoms  this  force  is  universal.  We  have  equal 
xeason  to  admit  its  action  between  all  heterogeneous  atoms,  though  it 
lias  until  lately  been  considered  to  exist  only  between  a  limited  variety. 

The  fact  that  many  atoms  refuse  to  combine  may  be  readily  explain* 
ed,  as  Dr.  Murray  has  observed,  by  taking  all  the  forces  that  oppose 
combination  into  consideration.  These  forces  may  in  many  instances 
be  superior  to  that  of  the  attraction,  and  then  the  latter  will  apparent- 
ly not  exist.  A  very  strong  proof  of  the  universal  action  of  attraction 
between  dissimilar  atoms,  and  even  when  in  the  gaseous  state,  is  af- 
forded by  the  fact  that  all  gases  without  any  exception  will  either 
Gombme,  <ur  else  mix,  when  brought  together ;  and  further  that  all  dis* 
solve  water  when  placed  over  it'*'. 

The  reason  of  an  attraction  being  universally  apparent  between  all 
gases,  though  not  between  all  liquids  and  solids,  is  readily  explained. 
In  the  former  state,  the  particles  of  the  body  are  not  detained  by  any 
cohesion,  but  exert  an  effective  repulsionf  for  each  other,  which  ren- 
ders them  easy  to  be  put  into  motion ;  hence  even  a  weak  attraction 
exerted  by  another  gas  becomes  evident.  On  the  other  hand,  the  par- 
tides  of  solids  and  of  liquids,  on  a  small  separation  from  each  other* 
are  detained  by  their  cohesicm,  it  being  stronger  than  the  attractioa 
of  many  bodies  for  them. 

With  respect  to  the  attraction,  which  acts  between  atoms,  I  trust 
that  under  the  present  head  sufficient  has  b^^.  shewn,  to  justify  its 
being  considered  as  a  power,  which  is  universal,  i.  e.  which  is  exerted 
(though  with  various  degrees  of  force)  between  all  particles  similar 
and  dissimilar. 

3dly.     The  effect  of  mass  on  contiguous  attraction. 

If  the  statements,  laid  down  in  the  two  former  heads,  be  true,  it  f<d« 
lows  of  necessity,  that  attraction  must  also  vary  with  the  mass,  or 
number  of  attracting  atoms ;  and  this  is  confirmed  by  experiment,  with 
respect  to  heterogeneous  atoms.  Thus  it  is  well  known,  that  a  partide 
of  sulphuric  acid  has  a  stronger  attraction  for  one  of  potash  than  one 

*  It  is  well  known  Mr.  Dalton  and  others  bare  endearonred  to  explain  these 
lads,  without  the  assistance  of  an  attraction.  This  will  be  diicusted  in  a  future  part 
4>f  this  paper. 

1 1  have  used  the  term  effective,  here  and  dMwhere,  to  denote  the  excess  of 
one  force  above  its  opponent  ;  thus,  if  the  attractioa  be  4  but  the  repulsion  10, 
the  effective  repulsion  =  6.  In  like  manner,  there  is  in  some  casea  an  "  effectire" 
attraction. 
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<>f  nitric  acid  has.  Let  tine  fdrce  of  the  fortn«r  be  8,  that  of  l3ie  laft* 
ter  4.  If  a  eompoand  atom  of  sulphate  of  potash  were  In  tiiis  e$m 
exposed  to  ^ree  atoms  of  nitric  acid,  the  potash  would  be  separated/ 
by  the  united  action  of  the  three  atoms  of  nitric  acid.  In  the  same- 
manner,  tlie  sulphuric  acid  may  be  taken  f^om  sulphate  of  barytes,  by* 
an  excess  of  potash,  as  Berth ollbt  has  shewn.  In  both  the  above  in- 
stances, mass  evidently  operates*.  TTiere  is  also  every  reason  for  be-' 
Iteving,  that  this  attraction  varies  as  the  mass,  between  homogeneous 
atoms,  although  there  are  not  experiments  proving  ttiat  this  it 
absolutely  the  case;  for  such  experiments  can  hardly  be  expected,  nor 
is  it  easy  to  propose  a  way  of  making  them.  In  a  homogeneous  solid 
masQ,  this  law  does  not  plainly  present  itself,  merely  from  the  small- 
ness  of  the  atoms ;  from  which,  as  formerly  observed,  the  attractions 
of  all  those  that  are  at  a  distance  from  each  other  (which  is  the  ease* 
with  far  ^e  greater  part)  becomes  so  much  less  than  that  of  contigu- 
ous particles,  <on  which  the  solidity  chiefly  depends,)  as  not  to  admit 
of  measurement  with  it. 

-  The  law  of  attraction  which  is  here  enforced,  is  also  perfecdy  con- 
formable with  the  doctrine  of  definite  proportion,  and  does  not  in  i&c^ 
at  all  aiect  it,  as  has  been  by  some  supposed. 

From  all  that  has  been  stated,  it  mnst  surely  be  admitted  as  a  kw 
df  this  power,  that  the  attraction  of  atomn  varies  as  their  number. 

4/A/y.  The  ratio  in  which  the  force  of  attraction  varies,  and  the 
identity  of  this  power,  with  gravitation. 

I  have  observed,  at  the  beginning,  that  the  opinions  of  philosophers, 
vpon  the  attraction  of  atoms,  are  various,  -and  in  many  instances  con- 
tradictory to  each  other.  They  are  particularly  so  in  ^e  present  ques- 
tion. 

Among  other  theories  is  that  of  Boscovich,  which  is  very  generally 
known«  In  thk  it  is  supposed  that  atoms  do  not  exert  a.  ample 
power  of  attraction  towards  each  other ;  but  that  their  mutual  attrac- 
tion alternates  with  a  mutual  repulsion,  not  with  variations  of  time; 
(as  has  be^  by  some  supposed  of  the  affinity  of  bodies  for  light)  but  with 
variations  of  distance.  Thus  that  two  atoms,  when  contiguous,  repel 
each  other  with  great  force :  and  that  this  repulsion  decreases  with 
the  increase  of  the  distance,  and  at  last  vanishes,  giving  place  to  aa 
attraction,  which  increases  with  the  distance  to  its  maximum  ;  wlience 
it  decreases,  vanishes,  and  is  replaced  by  the  repulsion,  which  obeys 

*  TBts  het  does  in  no  degree  militate  against  the  well  established  and  importanl 
doctrine  of  definite  proportions  in  comUnation. 
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tlie  aame  kwi.  And  that  there  are  nmnerpus  altematicau  of  these 
forces.  Accordiag  to  this  law.  the  particles  of  a  niass  must  always, 
reavun.at  some  one  of  the  intervals  between  attraction  and  repulsion. 
Tbtsmay  be  at  various  distances,  and  thus  may  be  explained  the  van- 
01U  degree  of  density,  which  the  same  body  may  possess  at  different 
times.  To  this  hypothesis  it  may  be  objected  that  it  cannot  be  easily 
admitted,  of  a  simple  force,  that  it  should  increase,  as  the  centres  of 
attraction  are  separated ;  much  less  then,  that  this  force  should  sudr 
denly,  from  a  certain  point,  obey  an.  opposite  law,  and  decrease  with 
an  increase  of  distance. 

But  to  admit,  in  addition  to  this,  that  the  same  atoms,  from  another 
certain  point,  e^ert  an  opposite  force  of  repulsion,  which  obeys  the 
aame  complicated  law,  a;id  that  these  alternations  are  frequently  re* 
peated,  until  at  last  a  regular  decreasing  attraction  prevails,  is  scarcely, 
possible  ;  since  it  does  not  accord  with  the  extreme  simplicity  always 
observable  in  the  laws  of  nature. 

Moreover,  it  is  not  possible  by  this  theory  alone,  to  account  for  tho 
gradual  increase  of  volume  which  bodies  undergo,  without  introducing 
the  repulsive  agency  of  heat. 

Though  there  are,  according  to  this  theory,  many  points  of  distance 
at  which  particles  may  rest,  it  cannot  of  itself  account,  even  for  expaar 
aion,  much  less  for  Itquifsction  and  vaporization.  And  again^  if 
the  agency  of  heat  be  added  to  it,  on  a  reduction  of  temperature,  Ikh 
dies  would  not  contract  in  volume,  for  their  particles  would  necessarily 
\^  prevented  from  approaching,  by  that  region  of  repulsion,  at  the  liv 
mit  of  which  they  lay.  This  would  involve  the  necessity  of  another 
extraneous  agentt  namely  some  compressing  force.  And  thus  the  two 
alternate  forces,  assigned  in  the  hypothesis,  are  ineffectual  without  the 
assistance  of  the  other  two»  and  with  them  are  altogether  useless ;  oonr 
sequently  it  is  not  philosophical  to  suppose  them. 

An  anonymous  writer  in  tiie  Encydopiedia  Britannica*  treats  of 
cohesion  as  a  force*  whidi  extending  to  a  small  distance,  is  within 
this  distance,  "  little  or  not  at  all  altered  by  slight  compression,  or 
expansion."  And  in  another  place  he  says,  "  it  appears*  that  the  force 
gf  cohesion  cannot  be  supposed  to  vary  much  with  the  density,  and 
it  is  therefore  allowable  to  consider  it  as  constant  as  far  as  its  action 
extends."  I  have*  under  another  head,  I  think  proved*  that  this  at* 
traction  mast  not  be  considered,  as  extending  only  to  very  small  dia^ 
tanoes ;  and  the  arguments*  adduced  in  support  of  this,  also  proves 
that  attraction  is  a  decreasing  force.  These  are,  the  increaaing  ratio 
*  Supplement,  Art.  Cohesion. 
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of  expansion  in  liquids,  and  the  equable  expansion  of  gases  finom  de* 
creasing  additions  of  heat.  The  former  can  only  be  accounted  for,  by 
supposing  that  its  chief  opponent  force,  the  attraction,  decrease:  Hie 
Iktter  also  requires  the  admission  of  an  attraction  between  all  gaseous 
particles,  and  that  this  force  decreases  likewise.  For,  did  it  not  decrease, 
gases  (as  it  was  there  demonstrated)  could  not  expand  as  much  from 
certain  additions  of  caloric  of  temperature,  as  from  their  spedfic  heat, 
80  much  more  in  quantity. 

In  Dr.  Rbbs'b  Cyclopaedia*  we  find  another  author,  who  expresses  a 
very  different  opinion.  "  There  is^"  he  says,  "  an  attraction,  which  it 
found  to  obtain  in  the  minute  particles,  whereof  all  bodies  are  com- 
posed, which  attract  each  other,  at  or  near  the  point  of  contact,  with 
a  force  much  superior  to  that  of  gravity,  but  which,  at  any  distance 
from  it,  decreases  much  faster,  than  the  power  of  gravity." 

And  others,  observing  the  apparently  great  decrease  in  the  force  of 
attraction,  as  particles  are  separated  from  eadi  other,  have  supposed 
that  it  must  vary  as  the  inverse  cube,  or  some  higher  power  of  the 
ffistance. 

All  these  views  have  doubtless  arisen,  from  attending  to  the  appa- 
rent, rather  than  the  actual,  force  of  attraction.  Since  attractiou, 
whenever  presented  to  observation,  is  always  opposed  by  a  diveDent 
force,  the  law  of  the  simple  force  cannot  be  investigated  by  any  direct 
experiment  from  its  immediate  efiects. 

There  is  however  the  strongest  reason  for  concluding  that  contign- 
tHGUB  attraction,  as  treated  of  in  chemistry,  is  identical  with  the  great  ani* 
Yersal  power,  gravitation. 

'  This  opinion  has  been  hinted  at  by  philosophers  from  an  early  age 
of  this  science,  and  among  them  by  Sir  HuMPHKsr  DAvrf.  But  it 
nay  be  demonstrated,  as  I  think,  in  the  most  satisfectory  manner,  from 
the  following  considerations. 

\8t.  The  great  Nswton  has  demonstrated,  that  the  gravitation, 
which  prevails  throughout  the  bodies  of  the  system,  is  composed  of 
the  sums  of  the  attractions  between  the  atoms  of  the  several  bocfies. 
Jbid  thus  it  is,  strictly  speaking,  an  attraction  of  atoms ;  and  it  is  ex- 
erted between  the  same  atoms  as  the  attraction,  which  usually  bean 
that  name. 

2ndh/.  It  will  be  found  to  possess  the  same  jntyperties  also. — first 
That  attraction  of  atoms,  which  constitutes  gravitation,  increases  or 
decreases  as  the  distance  at  which  it  operates  is  less  or  greater.    Hus 

*■  "^  Art  Attraction.       f  Sir  H.  Davy's  Elements  of  Chem.  Philosophy,  p.  68. 
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the  same  great  author  has  shewn.  Por  the  attraction  of  a  body  in  the 
mass  (i.  e.  gravitation)  depends  wholly  on  this  supposition.  This 
same  property  we  have  seen*  must  belong  to  the  other  attraction  of 
atoms.  Secondly.  The  absolute  force  of  gravitation  varies  as  the 
mass.  This,  we  have  also  seenf,^  must  be  a  property  of  the  attraction 
of  atoms  chemically  considered. — ^Thirdly.  By  decreasing  the  mass,,  in 
gravitation,  until  the  force  operating  only  between  a  few  or  single 
atoms,  this  force  would  become  imperceptible  at  a  very  small  distance, 
which  exactly  agrees  with  the  attraction  of  atoms  iu  questiont* 
Fourthly.  It  has  been  above§,  I  think,  clearly  shewn  that  the  attrac- 
tion of  atoms,  as  connected  with  chemistry,  is  universal ;  and  is  there* 
fore  in  this  respect  perfectly  similar  to  the  attraction  of  atoms  named 
gravitation. 

We  have  here  two  forces  exerted  by  the  very  same  atoms,  (namely 
those  of  which  all  masses  in  nature  are  composed,)  and  possessing  the 
same  properties,  as  far  as  a  comparison  can  be  carried  on  between 
them ;  and  this  extending  through  numerous  particulars ;  whence  we  may 
conclude,  that  both  are  the  same  force  differing  only  in  the  accident  of 
distance,  from  whence  it  has  acquired  distinct  names— and  therefore, 
aince,  by  the  above-mentioned  discovery  of  Newton,  the  forces  of 
atoms  composing  gravitation  vary  inversely  as  the  square  of  their  dis^ 
tances,  this  force  must  still  obey  the  same  law,  when  considered 
under  the  name  of  contiguous  attraction. 

The  truth  of  this  doctrine,  which  I  have  been  endeavouring  to  de« 
monstrate  generally,  will  I  think  be  placed  beyond  aU  question^  bj 
the  consideration  of  the  following  case. 

A  celebrated  author,  whom  I  have  already  quoted,  has  adduced  the 
spherical  figure  of  a  drop  of  water  in  proof  of  cohesion  operating 
throughout  all  its  particles.  Let  us  now  suppose  such  a  drop,  situate4 
in  absolute  space,  to  be  enlarged  by  an  accession  of  matter,  until  it  be- 
came an  ocean.  This  ocean  would  unquestionably  retain  the  figure 
of  a  sphere  ;  its  parts  being  kept  together  by  the  same  force,  not  at  all 
changed  in  quality,  but  only  increased  in  quantity.  From  having  been 
once  a  drop,  it  would  become  a  planet,  and  its  attraction,  which  was 
called  cohesion,  would  now  be  considered  as  gravitation. 

In  addition  to  this,  it  may  be  remarked,  that  part  of  the  fluid,  pass* 
ing  into  vapor,  would  form  an  atmosphere  around  the  planet,  (admit* 
ting  that  it  was  exposed  to  the  usual  source  of  heat.)  The  force^ 
which  detained  this  atmosphere  on  the  surface  of  the  planet»  would 
constitute  its  gravitation,  ^hich  would  be  no  ether  than  the  cohesive 

•ridepage443.  f  Vide  page  451,  Hesd3.    :  Vide  page  443.  S  Vide  page  450. 
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«ttraotioii.  And,  since  it  cerates  between  the  liquid  and  gaaeont 
atoms,  most  of  which  are  at  a  much  greater  distance  from  each  other, 
than  any  two  neighbouring  atoms  of  the  vapor,  it  at  once  proves  that 
atoms  in  a  gaseous  state  attract  each  other  at  all  distances. 

Part  U.—Cf  Repulsion.  Div.  1st. 

Were  the  attractive  force,  which  we  have  hitherto  treated  of,  op- 
posed by  no  other  power,  it  is  manifest,  that  the  atoms  of  all  bodies 
would  be  in  perfect  contact,  and  that  all  masses  would  be  absolntdy 
dense.  Hence  there  must  of  necessity  exist  some  divellent,  or  repol- 
tive  power  in  bodies ;  for  the  atoms  of  none  can  be  in  contact,  since 
all  are  capable  of  contracting  from  certain  causes.  As  they,  in  con- 
tracting, occupy  a  less  space  than  before,  the  difference  between  their 
present  and  former  bulks  must  have  intervened  between  their  atoms ; 
and  even  much  more ;  for  no  limit  has  been  found  to  the  contraction  of 
bodies.  It  is  owing  to  the  same  divellent  power,  that  heterogeneous 
atoms  cannot  come  into  contact.  Hence  the  limited  number  of  com- 
binations ;  and  hence  it  happens,  that  most  gases,  on  being  presented 
to  each  other,  merely  mix,  and  cannot  enter  into  combination. 

Since  a  divellent  or  repulsive  force  is  always  as  evidently  operating 
to  prevent  the  contact  of  atoms,  as  an  attraction,  exerted  by  them,  is 
operating  to  favor  their  contact,  the  former  has  no  less  commanded 
the  attention  of  philosophers,  than  the  latter. 

Any  theory,  which  would  at  all  admit  of  investigation,  must  suppose 
the  great  opponent  force  to  the  attraction  of  atoms  to  depend,  either 
on  a  repulsive  power  inherent  in  and  exerted  by  them  ;  or  on  this 
force,  aided  by  the  power  heat ; — or  on  the  power  heat  alone. 

These  I  shall  attempt  to  investigate  severally. — First,  Whether  tiie 
apponent  force  to  the  attraction  of  atoms  is  a  power  inherent  in  and 
exerted  by  them. 

The  theory  of  Bobcovich  and  a  few  others  may  be  placed  under  this 
head.  His  theory,  as  above  observed,  would  sufficiently  account  for 
the  constitution  of  bodies,  if  their  volumes  were  permanent,  and  their 
|>artide8  always  at  rest.  But,  since  all  bodies  are  capable  of  posses*- 
ing  every  degree  of  density,  and  of  expanding  and  contracting  gradu- 
ally, such  a  theory  would  interfere  with  known  phenomena,  which 
could  not  take  place  on  the  admission  of  it. 

*  Bodies,  as  1  have  before  remarked,  would  never  expand  without  the 
introduction  of  some  extraneous  expanding  power,  nor  could  they  con- 
tftict,  without  the  admission  of  a  compressing  force,  of  which  we  have 
iib  evidence,  and  the  action  of  which  could  not  be  explained. 
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Tq  short,  as  all  powers  inherent  in  atoms  most  he  permanent,  and 
as  a  permanent  repulsion  cannot  alone  account  for  densities  and  states, 
which  are  not  constant,  the  power  opposing  attraction  cannot  he  solely 
a  power  inherent  in  atoms. 

Secondly.  Whether  the  opponent  force  to  the  attraction  of  atoms 
depends  on  a  power  exerted  hy  them,  aided  by  the  power,  heat. 

In  a  modern  treatise  on  attraction*  and  repulsion,  it  is  thus  assert- 
ed :-^"  The  states  of  elastic  fluidity,  solidity,  and  liquidity,  in  all  of 
which  the  greater  number  t>f  simple  bodies  are  capable  of  being  exhi- 
bited, at  different  temperatures,  are  not  uncommonly  conceived  to  de- 
pend on  the  different  actions  of  heat  only,  giving  a  repulsive  force  to 
the  particles  of  gases,  and  simply  detaching  those  of  liquids  Arom  that 
cohesion  with  the  neighbouring  atoms  which  is  supposed  to  constitute 
solidity."  And  he  adds,  "  but  these  ideas,  however  universal,  may  be 
easily  shewn  to  be  totally  erroneous  :  and  it  will  readily  be  found,  that 
the  immediate  effect  of  heat  alone  is  by  no  means  adequate  to  the  ex- 
planation of  either  of  the  changes  of  form  in  question."  "  There  can 
never  be  rest,  without  an  equilibrium  of  force,  and  if  two  particles  of 
matter  attract  each  other,  and  yet  remain  without  motion,  it  must  be 
because  there  exists  also  a  repulsive  force,  equal,  at  the  given  distance, 
to  the  attractive  force." 

To  this  I  answer. — It  is  undoubtedly  true,  that,  to  enable  the  parti- 
cles of  a  body  to  be  at  rest,  the  opponent  forces,  operating  on  them» 
must  be  in  equilibrio.  And  the  remark,  just  quoted,  might  properly 
be  objected  to  those  writers  who  have  treated  of  the  force  of  attrac- 
tion between  the  particles  of  solids,^  being  greater  than  the  repul- 
sion. But,  since  the  question  is,  whether  or  not  heat  be  the  repulsive 
power  which  keeps  bodies  in  the  gaseous,  the  liquid,  and  the  s<did 
state,  this  remark  cannot  be  considered  as  a  proof  on  either  side,  sinoe 
it  has  no  reference  to  this  question. 

Admitting  heat  as  the  sole  source  of  repulsion  between  atoms,  its 
force  may  easily,  nay  must  be  considered,  as  equal  to  that  of  the  at- 
traction, whenever  particles  are  at  rest.  The  opponent  powers  mo^t 
be  in  equilibrio,  whether  heat  be  the  source  of  repulsion,  or  not. 

In  the  same  treatise  also,  attraction  and  repulsion,  it  would  appear,  are 
considered  as  being  both  exerted  between  atoms,  at  all  distances  within 
a  certain  limit.  In  the  first  place,  it  cannot  be  admitted  as  possible, 
that  at  the  same  distance,  the  same  particles  should  at  once  attract  and 
repel  each  other.     But  even  supposing  it  possible ; — if  this  repulsion 

*  Emctclof^dia  BaiTANNiCii,  Supplement,  Art.  Cohesion* 
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be  equal  to  the  attraction  in  the  liquid  state,  since  it  must  be  a  perma- 
nent force,  the  attraction,  being  always  opposed  by  an  equal  force, 
would  never  be  able,  under  any  drcomstances,  to  draw  the  atoms  into 
the  solid  state. 

If  the  repulsion  be  considered  equal  to  the  attraction,  when  parti* 
cles  are  at  rest  in  the  solid  state,  no  solid  could  contract,  unless  ex- 
posed to  an  extra-compressing  force,  of  which  (as  before  remarked) 
we  have  no  evidence,  and  which  must  only  operate  at  certain  times, 
for  otherwise  no  solid  could  ever  expand. 

Since  then  it  has  been  shewn,  that,  if  an  inherent  repulsion,  exert- 
ed by  atoms,  be  considered,  as  one  of  the  great  opponent  forces  to 
their  attraction,  it  necessarily  involves  the  introduction  of  an  extra- 
compressing  force,  which  must  only  operate  at  certain  times ;  and  since 
no  such  compressing  force  can  be  demonstrated,  it  is  manifest  that 
such  a  repulsion  cannot  be  considered  as  one  of  the  opponent  forces  to 
atomic  attraction. 

Thirdly, — ^That  the  opponent  force,  to  the  attraction  of  atoms,  de- 
pends on  the  power  heat  alone. 

It  has  been  already  proved,  that  no  inherent  force  of  repulsion  can 
be  supposed  to  be  exerted  by  atoms,  and  that  such  a  force  would  not 
account  for  the  phenomena  of  repulsion,  which  could  not  take  place  oo 
the  admission  of  it.  It  therefore  follows,  according  to  the  division,  that 
in  heat  consists  the  great  opponent  force  to  the  attraction  of  atoms. 

It  is  manifest,  that  previously  to  an  attempt  to  explain  the  action  of 
heat,  as  the  source  of  repulsion,  a  decided  opinion  should,  if  possible,  be 
formed  of  its  nature. 

The  difficulty  of  this  is  apparent,  in  the  fact,  that  chemical  philoso- 
phers  are  divided  between  the  two  opinions,  that  the  phenomena  called 
heat  depend  on  vibratory  motions  in  the  particles  of  bodies,  or  tiiat 
heat  is  a  subtle  highly  elastic  fluid  pervading  all  bodies. 

1.  That  the  phenomena  of  heat  depend  on  vibratory  motions,  in  the 
particles  of  bodies. 

The  phenomena  of  heat  are  of  two  kinds : — Those,  which  are  appa- 
rent to  the  senses,  and  commonly  called  heat;  and  those  of  repnlaion. 
The  great  philosopher  Bacon,  being  unacquainted  with  most  of  the 
facts  proving  the  repulsive  force  of  heat,  could  only  judge  of  its  nature 
by  those  of  the  former  kind.  He,  observing  that  great  heat  was  pro- 
duced by  the  friction  and  percussion  of  many  bodies,  that  iron  may 
even  be  rendered  red  hot  by  percussion,  was  led  to  the  conclusion,  that 
heat  consists  in  a  motion  in  the  particles  of  bodies.  But  he  did  not  ap- 
ply his  hypothesis  to  the  explanaticm  of  r^ulsion.  Of  late  years  a  great 
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philosopher*  has  extended  the  views  of  Ba.con,  and  has  endeaToared  to 
explain  all  the  phenomena  of  repnlaion  by  a  vibratory  and  rotatory  mo- 
tion in  the  particles  of  bodies.   This  great  and  meritorious  author  writes 
io  these  words  :— ••  When  any  body  is  cooled,  it  occupies  asmailervolume 
thanbefore,  it  is  evident,  therefore,  that  its  parts  must  have  approached 
towards  each  other  ;  when  the  body  is  expanded  by  heat,  it  is  equally 
evident,  that  its  parts  must  have  separated  from  each  other.     The  im- 
mediate cause  of  the  phenomena  of  heat  then  is  motion,  and  the  laws 
of  its  communication  are  precisely  the  same,  as  the  laws  of  the  commu- 
nication of  motion.'*     Since  all  matter  may  be  made  to  fill  a  smaller 
volume  by  cooling,  it  is  evident  that  the  particles  of  matter  must  have 
space  between  them,  and  since  every  body  can  communicate  the  power 
of  expansion  to  a  body  of  a  lower  temperature;  that  is,  can  give  an  ex- 
pansive motion  to  its  particles,  it  is  a  probable  inference,  that  its  own 
particles  are  possessed  of  motion :  but  as  there  is  no  change  in  the  posi- 
tion of  its  parts,  as  long  as  its  temperature  is  uniform,  the  motion,  if  it 
exist,  mnst  be  a  vibratory  or  undulatory  motion,  or  a  motion  of  the  par-^ 
tides  round  their  axes,  or  a  motion  of  particles  round  each  other.'* 
And,  he  continues,  "  It  seems  possible,  to  account  for  all  the  pheno- 
mena of  heat,  if  it  be  supposed,   that  in  solids  the  particles  are  in  a 
constant  state  of  vibratory  motion,  the  particles  of  the  hottest  bodies 
moving  with  the  greatest  velocity,  and  through  the  greatest  space;  that 
ia  fluids  and  elastic  fluids,  besides  the  vibratory  motion,  which  must  be 
conceived  gp'eatest  in  the  last,  the  particles  have  a  motion  round  their 
own  axes,  with  diflferent  velocities,  the  particles  of  elastic  fluids  moving 
with  the  greatest  quickness;  and  thai  in  ethereal  substances,  the  particles 
move  round  their  own  axes,  and  separate  from  each  other,  penetrating 
m  right  lines  through  space.  Temperature  may  be  conceived  to  depend 
upon  the  velocities  of  the  vibrations ;  increase  of  capacity  on  the  motion 
being  performed  in  greater  space ;  and  the  diminution  of  temperature, 
daring  the  conversion  of  solids  into  fluids  or  gases,  may  be  explained 
on  the  idea  of  the  loss  of  vibratory  motion,  in  consequence  of  the  revo- 
lution of  particles  round  their  axes,  at  the  moment  when  the  body  be- 
comes fluid  or  aSriform,  or  from  the  loss  of  the  rapidity  of  vibration, 
in  consequence  of  the  motion  of  the  particles  through  greater  space.** 

It  is  under  the  deepest  impression  of  respect  for  the  author  that  I 
allow  myself  to  make  my  observations  on  the  doctrine  supported  in  the 
above  quotation,  which  observations  are  only  stated  firom  a  persuasion 
of  the  importance  of  one  decided  and  general  opinion  aa  to  the  nature 
of  heat  in  forming  the  science  of  chemical  philosophy. 

^  Sir  H.  Daw's  Elements  of  Chemical  fiulosophy. 
2n  2 
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Jt  is  certainly  true,  that  when  a  body  contFacts  on  a  reduction*  or  ex- 
pands on  a  rise  of  temperature,  in  the  one  case  the  particles  approach* 
and  in  the  other  recede,  from  each  other.  This  approximation,  SAd  se- 
paration, is  a  gradual  and  regular  motion.  Thus,  if  two  particies  are 
kept  at  a  certain  distance  from  each  other,  by  any  force  (whether  of 
heat  or  not)  on  the  removal  of  that  force  the  particles  mast  have  mo- 
tion, if  they  approach  ;  but  when  they  arrive  the  distance  at  whick 
they  are  to  remain,  this  motion  ceases,  and  is  no  proof  of  vibratory 
motions  in  the  atoms,  nor  can  it  give  rise  to  them.  When  particles 
approach,  they  are  put  into  gradual  motion,  by  the  force  of  attraction ; 
and  they  will  not  separate,  mitil  a  superior  force  urges  them  in  a  dif^ 
ferent  direction. 

Since  the  particles  of  matter  have  space  between  them,  and  since  they 
exert  great  attractions  for  each  other,  the  force,  which  keeps  them 
asunder,  must  be  equal  to  their  attraction.  If  this  force  is  a  vibration  of 
the  particles,  it  cannot  be  permanent.  No  motion  can  be  lasting,  whea 
opposed  by  any  force,  however  small,  unless  it  is  preserved  by  aa  equal 
force.  But  the  vibration  of  atoms  would  be  opposed  by  a  very  power* 
fill  force,  their  mutual  attraction ;  which  would  urge  them  into  abeolate 
contact ;  when  any  vibration  must  cease,  from  their  impact  against  each 
other.  It  cannot  be  said,  that  their  motion  is  kept  up  by  that  o£ 
neighbouring  bodies,  for  the  vibration  of  all  particles  in  nature  would 
very  soon  cease  for  the  same  reason. 

The  expansion,  which  a  hot  body  produces,  in  one  of  a  lower  tem- 
perature, arises  from  the  divellent  power  becoming  superior  to  their 
attraction,  and  producing  a  slow  and  progressive  separation  of  die  par- 
ticles of  the  latter,  which  power,  as  above  shewn,  cannot  depend  upon 
a  vibratory  motion,  for  any  such  motion  must  soon  cease.  And  evcA 
could  such  motion  last,  it  would  not  be  increased  by  superior  vibratioiis 
in  another  body,  but  lessened.  If  two  vibrating  bodies  are  brought  into 
contact,  their  vibrations  cease  directly,  from  the  one  body  being  a 
mechanical  obstacle  to  any  motions  in  the  other.  But,  if  the  modoa 
in  the  one  is  greater,  it  will  still  more  check  any  motion  in  the  other, 
not  only  from  the  obstacle  arising  from  its  contact,  but  also  from  its 
increased  impact,  unless  it  be  supposed,  that  the  particles  of  the  two 
bodies  happen  to  be  moving  in  the  same  direction,  at  the  instant  of 
their  contact.  This,  which  would  involve  the  idea,  that  all  particles 
in  nature  are  always  oscillating  in  the  same  direction,  at  the  same 
moment  of  time,  is  moreover  contrary  to  a  supposition  in  the  above 
theory,  that  bodies  of  different  temperatures  vibrate  with  difiereot 
velocities,  from  which  their  atoms  would  soon  move  in  different  direc- 
tions at  the  same  time. 
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TloLt  the  particles  of  solids  are  in  a  constant  state  of  vibratory  mo- 
tion is  incompatible  with  their  motnal  attractions,  and  their  gravity. 
If  temperature  depended  on  vibration  of  atoms,  bodies  would  soon  have 
no  temperature,  (i.  e.  fall  to  natural  zero,)  for  their  particles  would  soon 
cease  to  vibrate. 

This  theory  cannot  explain  temperature  ;  for  bodies  would  lose  their 
temperature  if  temperature  be  vibration .  Nor  capacity,  if  capacity  be  lati- 
tude of  motion.  Nor  could  radiation  take  place,  if  radiated  heat  be  vibra- 
tions communicated  ^ough  the  air,  for  according  to  this  theory,  the  par« 
tides  of  elastic  fluids  move  with  the  greatest  quickness.  Thus,  suppose 
the  particles  of  any  body  A,  are  vibrating  at  any  given  rate  10,  and 
those  of  another  distant  body  B,  at  any  less  rate  8,  as  the  air  between 
them  is  vibrating  with  the  greatest  quickness,  let  its  rate  be  20.  If 
the  air  vibrating  at  the  rate  20  does  not  increase  the  rate  of  vibration 
in  A  and  B,  how  can  it  transmit  from  A  to  B  the  small  difference  of 
their  vibration  ?— or  how  can  it  receive  vibrations  from  A,  which  vi- 
brates at  a  less  rate  than  itself.  And  moreover,  as  matter  of  some  kind 
must  be  present  to  transmit  vibrations,  radiation  could  not  take  place 
through  a  vacuum,  as  it  is  known  to  do,  unless  the  '*  subtle  medium" 
of  Nbwton*  be  supposed  to  exist,  which  is  not  a  part  of  this  hypothesis, 
and  which,  as  will  hereafter  be  shewn,  is  very  nearly  allied  to  the  "  mat- 
ter of  heat*'  of  La voibibr. 

That  the  repulsive  force  opposing  attraction  cannot  be  explained  by 
vibratory  motions^  supposed  to  exist  in  the  atoms  themselves  of  bodies^ 
has  been,  I  trust,  proved  by  numerous  unanswerable  objections. 

2.  That  heat  is  a  subtle,  elastic  fluid,  pervading  all  bodies. 

The  doctrine  of  the  materiality  of  heat  has  been  adopted  by  the 
greater  part  of  modern  philosophers ;  and  the  cause  of  its  entering 
bodies,  and  separating  their  particles,  has  been  explained  in  three  ways: 

/^rst^^-BoKKBAkVM,  with  some  other  philosophers,  attempted  to  ex- 
plain the  distribution  of  heat,  solely  by  supposing  that  its  particles  are 
mutually  repellent.  Hence  its  perfect  elasticity,  which  it  was  supposed 
would  expand  it  equally  through  space,  so  that,  in  equal  volumes  of 
apace,  there  would  be  equal  quantities  of  heat,  whether  occupied  by 
other  matter  or  not.  And  hence  he  concluded  that  equal  volumes  of 
matter  always  would  contain  equal  quantities  of  heat. 

That  this  is  not  the  case*  is  proved  by  experiment,  for  equal  volumes 
of  matter,  it  is  well  known,  contain  very  difierent  quantities  of  heat. 
Moreover,  the  argument  itself  is  not  sound  ;  for  very  dense  bodies,  be- 
tween the  atoms  of  which  a  powerful  attraction  subsists,  would  never 
•  Treatise  on  Optic*,  Quciy  18. 
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admit  heat»  until  it  was  bo  accumulated  in  rare  bodies*  that  tbeir  dasti- 
city  was  snperior  in  force  to  the  cohesion  of  dense  bodies,  which  is  so 
far  from  being  the  case,  that  the  elasticity  of  the  atmos^iere  is  efa- 
nescent  in  comparison  with  the  cohesion  of  most  solids. 

Secondly, — In  his  Elements  of  Chemistry  Lavoisier  proposed  another 
explanation  of  the  action  of  heat,  in  these  words : — "  It  is  perhaps  more 
natural  to  suppose,  that  the  particles  of  caloric  have  a  stronger  mutual 
attraction,  than  those  of  any  other  substance ;  and  that  these  latter  par- 
ticles are  torn  asunder,  in  consequence  of  this  superior  attraction  of  the 
particles  of  caloric,  which  forces  them  between  the  particles  of  other 
bodies,  that  they  may  be  able  to  reunite  with  each  other*." 

This  hypothesis,  which  treats  of  heat  as  a  non-elastic  snbstanee,  is 
liable  to  so  many  objections,  that  it  has  had  very  few  advocates,  and 
was  probably  relinquished  by  its  great  author.  It  is  only  necessary  to 
remark  one  objection,  which  must  have  alone  induced  him  to  rgect  it. 
If  the  particles-of  heat  had  an  attraction  for  each  other  so  far  superiar 
to  that  apparent  in  the  densest  bodies,  it  is  manifest,  that  it  would  not 
be  diffused  through  all  bodies,  but  would  collect  itself  into  masses  abso- 
lutely dense,  between  the  parts  of  which  the  atoms  of  no  oUier  bodies 
could  possibly  exist. 

Thirdly, — ^That  doctrine  of  the  nature  and  action  of  heat,  which  has 
been  much  received  of  late  years,  and  which  was  introduced  by  Dr. 
Clbohorn,  is  so  satisfactory,  and  conformed  so  nearly  to  the  ph^HHneaa 
of  the  actions  and  motions  of  heat,  that  it  may  be  considered  as  the 
true  explanation.  This  doctrine,  as  is  well  known,  considers  heat  as  a 
body,  whose  particles  are  mutually  repellent,  but  attract  thoae  of  all 
other  bodies,  with  various  degrees  of  force.  Hence  its  perfect  dasti« 
city,  and  hence  its  presence  in  all  bodies,  but  in  various  quantities  in 
each. 

Previously  to  making  any  further  inquiry  into  the  laws  and  action 
of  heat,  I  propose  to  weigh  the  facts,  which  have  been  considered  u 
objections  to  its  materiality,  and  to  state  various  arguments  in  pnx)f  of 
its  materiality. 

The  following  facts  have  been  at  various  times  opposed  to  ^ 
material  doctrine  of  heat : 

1 .  That,  when  many  bodies  are  subjected  to  percussion,  much  heat 
is  evolved.  Iron  may  even  be  raised  to  a  red  heat.  The  explanation 
of  this,  which  has  been  given  by  others,  does  not  perhaps  place  the 
fact  in  quite  so  dear  a  light,  as  the  foUowing : — Since  the  force  of 
cohesion  in  iron  is  very  powerful,  it  is  plain,  that  the  heat  between  its 
*  Elements  of  Chemistry,  translated  by  Kerb,  page  72. 
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atoms  most  be  compressed  with  great  force,  and  must  exert  an  equal 
rq)ii]sion.  If  the  compressing  force  is  suddenly  increased,  so  also  must 
the  repulsion,  the  iron  being  somewhat  condensed.  But,  when  these 
forces  become  superior  to  the  aflinity,  which  detains  the  heat  in  the 
iron,  it  is  manifest  that  part  of  the  heat  must  leave  the  iron,  and  this 
will  take  place  until  the  affinity  for  the  remaining  heat  becoming  very 
great,  little  or  none  can  be  evolved,  and  the  density  cannot  be  increas- 
ed.— ^Tbis  explanation  is  verified  by  the  experiment.  Less  and  less 
beat  is  evolved,  at  every  succeeding  blow,  until  at  last  little  or  none 
can  be  driven  out,  and  here  condensation  ceases. 

2.  That  much  heat  is  made  sensible  by  the  friction  and  attrition  of 
numy  bodies. 

Since  the  particles  of  heat  attract  so  powerfully,  the  atoms  of  all  other 
bodies,  as  to  enter  even  the  densest,  much  more  then  will  they  be  ac- 
cumulated on  the  surface  of  bodies,  and  endow  them  with  a  repulsive 
force.  Hence  the  fact  that  two  plates  of  glass  cannot  be  brought  into  con* 
tact,  as  Nbwton  has  shewn*.  But  if  two  bodies,  rubbing  againste  ach 
other,  have  this  superficial  heat  compressed,  with  a  force  superior  to  that 
which  detains  the  most  distant  particles  of  it  (which  firom  their  distance 
mast  be  weakly  attracted),  it  must  happen,  that  part  of  the  heat  will 
be  separated,  while  the  friction  lasts,  and  will  be  renewed  as  soon  as 
it  ceases.  This  explanation,  which  I  have  given  of  the  fact,  appears 
to  render  it  perfectly  conformable  with  the  material  doctrine  of  heat. 
As,  in  attrition,  both  the  forces  of  friction  and  percussion  on  compres- 
uoD  operate*  there  will  be  a  double  cause  for  heat  becoming  sensible, 
which  has  been  just  explained  under  the  two  former  heads.  The  ex« 
periment  of  Rdmpord,  in  which  much  heat  was  evolved,  in  the  boring 
of  metal,  and  yet  the  parts  torn  off  appeared  to  possess  their  former 
ct4>acity,  has  been  sufficiently  explained  by  Mr.  Dalton  in  these  words : 

"  The  fact  is,  the  whole  mass  of  metal  is  more  or  less  condensed,  by 
the  violence  used  in  boring,  and  a  rise  of  temperature  of  70^  or  100''  is 
too  small  to  produce  a  diminution  in  its  capacity  for  heat  Does  Count 
RuMFoan  suppose,  that  if  in  this  case  the  quantity  of  metal  operated  on 
had  been  lib.  and  the  dust  produced  the  same  as  above,  that  the  whole 
quantity  of  heat  evolved  would  have  been  the  samef?" 

3.  The  fact,  that  heat  is  evolved,  in  the  sudden  change  of  gunpow- 
der, by  explosion  from  the  solid  to  the  atrial  state,  has  been  consider- 
ed as  an  objection  to  this  doctrine  of  heat ;  for  this  appears  contrary  to 

*  Treatise  on  Optics,  Query  31. 

t  New  System  of  Chemical  Philosophy,  page  98. 
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the  known  law,  that  in  a  change  from  a  dense  to  a  rarer  state,  heat  is 
not  evolved,  bat  on  the  contrary  becomes  latent.  Thoogh  this  is  al- 
most an  invariable  law,  in  a  simple  change  of  any  solid  A,  into  mgss 
A ;  yet  if  in  becoming  gaseous,  A  undergoes  a  change  into  another 
gas,  B,  an  absorption  of  heat  is  not  a  necessary  consequence ;  for  tiie 
heat  in  the  solid  A  may  be  sufficient  to  keep  B  in  the  state  <^  gas, 
or  may  even  be  more  than  requisite,  in  which  case  some  heat  will  be 
evolved. 

Thus  the  oxygen,  in  the  nitre  of  the  gunpowder,  during  the  explo- 
sion combines  with  the  Carbon  and  sulphur.  The  carbonic  and 
sulphureous  acid  gases  may  not  require  so  much  heat  for  their  existence 
in  the  gaseous  state,  as  is  afforded  by  the  solid  oxygen  ;  hence  heat 
will  be  evolved.  If  the  experiments  of  LAVoisisa  and  Crawfurd  may 
be  admitted  as  at  all  correct,  they  will  prove  the  justness  of  this  ex- 
planation. 

Lavoisier  inferred  from  his  experiments,  on  the  combinatioDS  of 
oxygen  gas,  that  in  nitre  it  retains  J  of  the  heat,  on  which  its  gaseous 
state  had  depended.  Crawpuro  has  stated  the  capacity  of  oxygen  gas, 
as  much  greater  than  that  of  any  of  its  compounds,  and  hence  |  of  its 
heat  will  be  more  than  sufficient  to  supply  the  latent  heat  of  the 
carbonic  and  sulphureous  acid  gases,  formed  in  this  instance. 

The  late  experiments  of  MM.  Clsmsnt  and  Dbsormbs,  if  correct, 
would  show  that  the  capacity  of  carbonic  acid  gas  is  equal  or  siq)ertor 
to  that  of  oxygen,  and  would  increase  the  difficulty  of  the  explanation 
by  making  the  one  oflered  inadmissible.  It  must  however  be  const* 
dered,  that  no  conclusion  can  be  drawn  with  regard  to  the  habitudes  of 
caloric  from  instances  of  sudden  and  violent  chemical  and  mechanical 
action.  Thus  no  small  part  of  the  heat  may  be  liberated  by  the 
resistance  offered  by  the  air  to  the  sudden  expansion  of  the  gases 
formed.  Whence  much  heat  that  would  have  been  latent  became 
caloric  of  temperature  at  the  moment  of  the  explosion,  and  whatever 
was  extricated  would  be  readily  absorbed  again  from  the  air  on  the 
diffusion  of  the  gaseous  products  of  the  powder. 

Again,  in  so  great  a  chemical  change  we  cannot  from  any  established 
law  affirm,  a  priori,  that  heat  should  be  either  liberated  or  absorbed. 
Admitting  the  capacity  for  heat  of  the  gaseous  products  to  equal,  or 
even  exceed,  that  of  the  gases  condensed  in  the  nitre  of  the  powder, 
it  does  not  all  follow  that  the  latent  heat  due  to  the  gaoeomo  state 
of  the  former  should  equal  that  of  the  latter  gases ;  and  these  appear  in 
nitre  to  retain  this  heat,  though  solidified  by  the  intensity  of  the 
affinities. 

C2V  b€  MfHiniMri.] 
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*  IT. — On  Progressive  Development  in  the  cold-hloodedVertebrata.  By  D.W. 

Nash,  Asst.  Surgeon,  Beng.  Est.  A,  L.  S,  Corresp.  Member  8,  A.  ^0' 

Among  the  many  importaDt  considerations  embraced  by  the  theore- 
tical department  of  geological  science,  the  question  of  the  gradual 
transition  of  fossil  remains  in  the  strata  which  form  the  crust  of  our 
globe, — the  supposed  development  of  the  forms  of  organic  life  in  a 
progressive  and  ascending  series, — and  the  application  by  analogy  of 
this  hypothesis  founded  on  actual  observations  of  that  which  has  been, 
to  the  phenomena  which  are  daily  recognized  in  the  present  state  of 
things, — are  subjects  of  the  greatest  interest  to  the  geologist  and  natu- 
ralist, while  to  the  cause  of  science  in  general  their  elucidation  is  of 
considerable  importance. 

On  these  questions  the  most  eminent  authorities  among  modem 
geologists  are  divided,,  and  though  not  perhaps  so  violent  in  theexpres* 
sion  of  their  opinions  as  the  Neptunists  and  Plutonists  of  a  former 
day,  the  advocates  and  opponents  of  the  theory  of  progressive  develop- 
ment  have  entered  with  no,  little  warmth  into  this  interesting  contro- 
versy. 

Mr.  Ltill  in  his  Principles  of  Geology,  in  speaking  of  the  conclu- 
sions arrived  at  by  Sir  H.  Davy  from  the  consideration  of  geological 
data,  expressly  states,  that,  "  the  theory  of  progressive  development 
of  organic  life  from  the  simplest  to  the  most  complicated  forms,  has 
no  foundation  in  fact«" 

On  the  other  hand  many  observers  equally  high  in  scientific 
reputation  have  imagined  that  they  see,  not  only  in  the  fossil  monu- 
ments of  former  worlds,  the  impenshable  evidences  of  a  state  of 
things  differing  from,  and  antecedent  to,  that  now  under  our  observa- 
tion,— ^but  also  in  the  organization  of  the  present  inhabitants  of  our 
globe,  indisputable  proofs  of  a  progressive  advance  to  perfection  in  the 
forms  of  organic  life. 

It  cannot  be  denied  that  the  fossil  remains  which  have  been  observed 
in  the  different  strata  of  the  earth's  crust,  are  arranged  very  nearly 
in  the  order  which  the  animals  to  whom  they  belonged,  occupy  in  the 
natural  system  of  zoology ; — that  those  genera  which  zoologists  are 
agreed  in  considering  as  the  least  developed  forms  are  found  in  the 
lowest  or  most  ancient  formations,  and  that,  as  we  ascend  from  the 
primitive  through  the  transition,  secondary,  and  tertiary  rocks,  new 
and  more  perfect  forms  of  life  meet  us  at  every  step  of  the  investiga- 
tion. 
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Setting  aaid^  the  ccmsideration  of  the  order  in  "which  the  de- 
velopment of  the  invertebrate  classes  has  proceeded,  as  embracing  too 
wide  a  field  and  requiring  a  minute  investigation  of  the  anatomical 
relations  of  this  vast  class  of  animals,  the  cold-blooded  vertebrata 
appear  to  offer  the  most  convenient  opportunity  of  observing  the  ana- 
logies which  subsist  between  animals  of  the  same  type  of  conforma- 
tion, but  differing  in  the  degree  of  perfection  at  which  their  various 
systems  of  organs  have  arrived. 

It  appears  that  at  one  period  of  the  earth's  history — that  in  whidi 
the  deposition  of  the  secondary  formations  was  taking  place, — dream- 
stances  were  highly  favorable  to  the  development  of  the  cold-blooded 
tribes  of  vertebrata.  The  oceans  swarmed  with  enormous  cephalopoda, 
with  gigantic  individuals  of  a  saurian  race  which  has  long  since  vaniah- 
ed  from  the  surface  of  the  globe,  but  whose  remains  scattered  in  anch 
profusion  through  the  oolitic  group  furnish  the  zoologist  with  data 
which  enable  him  to  fill  up  many  apparent  vacuities  in  the  scale  of  the 
creation. 

Nor,  as  might  have  been  expected,  if  we  determine  to  admit  the 
present  as  the  only  true  standard  by  which  to  judge  of  the  state  of 
things  in  past  epochs,  was  this  form  of  organization  chiefly  peculiar  to 
the  inhabitants  of  the  waters ;  the  ancient  continents  contained  Antt¥t^« 
of  this  type  only ;  the  megalosaurus  and  the  iguanodon  peopled  the 
forests ;  the  banks  of  the  rivers  and  fresh-water  lakes  were  frequented 
by  crocodiles  and  huge  salamanders,  while  the  pterodactyli  pursued 
their  prey  amid  the  palms,  the  cycadea,  and  the  tree  ferns,  <^  the 
primeval  Flora.  But  not  until  after  the  deposition  of  the  great  cal- 
careous formation  do  we  find  any  trace  of  the  existence  of  a  warm- 
blooded animal :  not  even  the  most  strenuous  advocates  for  the  unifor- 
mity of  the  past  and  present  operations  of  nature  have  been  able  to 
prove  that  animal  life  had  progressed  so  far  as  the  development  of  the 
class  mammalia,  or  of  birds,  until  after  the  epoch  just  alluded  to. 

The  only  exception  to  be  made  with  regard  to  this  statement  is  met 
with  in  three  or  four  specimens  consisting  of  fragments  of  the  lower 
jaw  of  an  animal  which  has  been  pronounced  by  the  highest  authority  to 
have  been  a  species  of  didelphis.  This  fossil,  discovered  in  the  Stones* 
field  slate,  a  member  of  the  oolitic  series,  lying  below  the  combraeh 
and  above  the  Bath  oolite,  contains  nine  similar  acuminated  molares, 
terminating  in  three  elevated  points;  but  as  no  living  didelphis 
possesses  this  number  of  molar  teeth  on  one  side  of  the  jaw,  and  as 
those  of  the  didelphis  present  the  characters  of  insectivorous  teeth* 
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it  may  be  pennitted  to  entertain  a  donbt  as  to  the  animal  to  ^hich 
this  specimen  should  be  referred. 

The  shape  of  the  teeth  appear  to  indicate  a  camivoroas  character 
in  the  animal  to  which  they  belonged,  and  bear  a  considerable  resem- 
blance to  the  molares  of  the  seal. 

Supposing  this  to  be  the  case,  the  position  of  this  fossil  would  not 
be,  as  Mr.  Ltbll  imagines,  as  fatal  to  the  theory  of  successive  deve- 
lopment as  if  several  hundreds  had  been  discovered,  since  its  appear- 
ance is  subsequent  to  the  period  in  which  the  great  Saurian  reptiles 
were  the  most  abundant;  and  should  it  prove  to  belong  to  the  genus 
phoca  or  to  some  cetaceous  animal,  it  would  be  an  example  of  the  com- 
mencement of  the  type  of  mammalia  in  one  of  the  least  perfect  tribes 
of  the  order,  and  therefore  an  additional  argument  in  favor  of  the 
theory  it  is  intended  to  subvert. 

In  endeavoring  to  show  that  there  actually  does  exist  what  has 
been  called  a  stimulus  of  perfection  in  the  organic  world,  it  will  be 
necessary  to  take  a  system  of  organs  in  its  most  imperfect  form,  and  to 
investigate  the  steps  by  which  nature  has  succeeded  in  effecting  a 
series  of  gradual  improvements. 

Of  the  various  functions  conducing  to  the  preservation  of  the 
individual,  none  is  of  more  importance  than  that  by  means  of  which 
the  oxygenization  of  the  blood  is  effected,  and  this  fluid  rendered  fit 
for  repairing  the  waste  of  the  body,  and  supplying  materials  for  the 
growth  and  increase  of  the  different  organs.  The  development  of  the 
respiratory  and  circulating  systems  will  necessarily  be  in  a  certain 
and  constant  ratio  to  each  other,  and,  wherever  we  see  a  perfect  respi- 
ratory apparatus,  we  have  an  indication  of  a  proportionally  complicated 
set  of  organs  for  the  circulation  of  the  blood,  and  consequently  an 
increase  in  the  irritability  and  nervous  energy  of  the  animal. 

The  respiration  of  the  embryo  in  warm-blooded  animals  is  at  first 
solely  cutaneous,  and  the  heart  consists  of  two  cavities,  both  systemic, 
as  no  respiratory  organs  are  developed.  Hie  systemic  ventricle  is 
then  divided  by  a  septum,  and  the  right  ventricle  thus  formed  is  pro- 
longed into  a  tube  which  opens  into  the  aorta  subsequently  to  the 
origin  of  the  branches  which  supply  the  upper  portion  of  the  trunk. 
This  prolongation  of  the  right  ventricle  is  called  the  ductus  arteriosus, 
and  from  it  are  given  off  small  branches,  which  go  to  supply  the  lungs. 
The  circulation  is  now  that  of  a  reptile,  the  heart  in  eflfect  consisting 
of  two  auricles  and  a  ventricle ;  but  on  the  emergence  of  the  animid 
from  its  foetal  state,  the  lungs  become  the  immediate  organs  of  respi- 
ration ;  the  blood  is  more  perfectly  oxygenized ;  the  irratibility  of  the 
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animal  increased  ;  the  ductns  arteriosas  is  obliterated;  its  pv^monk 
branches  alone  give  a  passage  to  the  blood,  the  whole  of  whidi,  now 
undergoing  the  necessary  changes  in  the  lungs,  is  aent  from  the  sys- 
temic side  of  the  heart  to  perform  its  fdnctions  in  the  anisiaJ  system. 

There  is  now  therefore  a  heart  of  four  cavities,  and  a  perfect  system 
oi  respiration,  in  short,  that  of  the  highest  type,  birds  and  miumTnali^i 
The  first  appearance  of  that  form  of  organization  which  nms  thrcM^  all 
the  vertebrated  classes  is  to  be  found  in  the  most  perfectly  developed 
tribe  of  the  invertebrata,  the  naked  cephalopoda.  The  chambered 
and  convoluted  shell  of  the  nautilus  and  the  ammonite  may  be  treeed 
.  in  the  internal  skeleton  of  the  sepia,  which  consists  of  numerous  con- 
centric lamellae  of  carbonate  of  lime,  connected  by  an  infinite  number 
of  siphonculi  running  right  angles  to  them.  Now  suppose  each 
lamella  separated  from  that  next  to  it,  and  the  number  of  connecting 
siphonculi  reduced  to  one  between  each  lamina,  and  a  polythalamons 
ahell  will  be  produced. 

Still  higher  we  find  in  the  loligo  a  single  cartflaginona  plate, 
comewhat  concave  anteriorly,  as  though  its  edges  were  approzimatiDg 
to  form  a  tube,  enclosed  within  the  mantle,  and  lying  posterior  to  all 
the  organs  of  respiration,  circulation,  digestion,  &c.  This  cartilagin- 
ous plate  performs  the  office,  though  imperfectly,  of  a  vert^ral  oolonn, 
forming  an  organ  of  protection  for  the  nervous  system.  The  carbonate 
of  lime,  so  universal  in  the  external  skeletons  of  all  the  Mollnsca,  has 
here  entirely  disappeared,  as  though  preparatory  to  the  introduction 
of  a  new  element  characteristic  of  the  skeletons  of  the  higher  classes 
the  phosphate  of  lime.  By  a  very  easy  transition  from  this  siii^e 
skeleton  of  the  loligo  we  pass  to  the  lowest  of  the  cartilaginous  fishes, 
where  in  the  petromyso;  the  vertebral  column  presents  a  form  almost  as 
rudimentory. 

The  respiratory  and  circulatory  apparatus  in  the  loligo  are  very 
nearly  the  same  as  in  fish,  being  entirely  aquatic ;  the  aeration  of  die 
blood  takes  place  in  the  branchiae*  placed  on  each  side,  hanging  firedj 
in  the  cavity  of  the  mantle,  and  fixed  on  their  dorsal  aspect  to  cartila- 
ginous laminae,  which  may  be  considered  the  rudiments  of  brandiial 
arches. 

The  blood  brought  by  the  venae  cavae  to  two  muscular  cavities 
called  auricles,  and  thence  sent  to  the  branchiae,  is  returned  to  a  third 
muscular  heart,  to  which  the  name  of  ventricle  has  been  given.  There 
is  here  no  e&sential  difference  from  the  circulatory  organs  in  fiahei. 
but  a  lower  degree  of  development  is  indicated  in  the  permanent  dis- 
union of  the  muscular  hearts,  a  concentration  of  organs  beiiig  one  of 
the  most  characteristic  features  in  perfection  of  development. 
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In  the  most  simple  of  the  cartilaginous  ishes  the  vertebral  articola- 
tions  are  not  distinguishable;  the  spinal  column  is  little  more  than  a 
cartilage  through  which  are  dispersed  granules  of  phosphate  of  lime, 
and  even  in  osseoue  fishes  the  proportion  of  earthy  matters  contained 
in  the  skeleton  is  comparatively  small. 

The  normal  form  of  the  vertebrae  in  fish  is,  a  cylindrical  body  with 
two  concave,  cup-like  articulating  surfaces ;  the  interval  between  two 
vertebrse  being  filled  up  by  a  fibro-cartilage,  which  of  eourse  presents 
two  globular  surfaces  corresponding  to  the  cavities  of  the  vertebra  : 
this  circumstance  is  of  considerable  importance,  as  we  shall  be  able 
to  show  the  steps  by  which  a  transition  from  this  form,  typical  in  fish, 
to  the  vertebra  of  a  reptile  has  been  effected. 

The  lateral  development  and  extensive  mobility  of  the  intermaxil- 
lary bones  are  also  worthy  of  observation,  as  the  same  characters 
obtain  in  the  next  class,  the  Batrachia. 

In  the  petromyzon,  the  nervous  system  exists  in  a  very  rudimentary 
condition — ^very  much  in  the  state  in  which  we  observe  it  in  the  em- 
bryo of  the  chick;  two  delicate  cords,  placed  along  the  back,  and  giving 
off  from  their  sides  other  nervous  filaments. 

The  two  nervous  cords  developed  in  the  embryo  upon  the  serous 
layer  of  the  germinal  membrane  diverge  anteriorly  to  enclose  three 
spaces,  which  being  afterwards  filled  up  by  cineritious  matter  become 
the  medulla  oblongata,  the  optic  lobes,  and  the  hemispheres  of  the 
brain.  In  the  class  of  fishes  the  optic  lobes,  dedicated  to  the  supply 
of  organs  of  sensation  merely,  are  nearly  double  the  size  of  the 
hemispheres  ;  but  as  we  ascend  in  the  scale,  the  latter  become  gradually 
larger  and  extended  backwards  in  proportion  as  the  former  are  retard- 
ed in  development,  and  also  in  some  indefinable  ratio  to  the  power 
and  extent  of  the  intellectual  faculties. 

The  org^s  of  respiration  in  the  class  of  fishes  are  always  branchial. 
Vat  present  some  differences  in  the  two  great  divisions  of  the  order, 
the  cartilaginous  and  osseous  fishes.  In  the  latter  the  branchiae, 
iormed  by  innumerable  ramifications  of  the  branchial  arteries,  hang 
suspended  from  the  branchial  arches,  having  their  outer  edges  free 
and  movable.  The  water  which  is  drawn  into  the  mouth  by  the 
action  of  the  os  hyoides  and  branchial  arches,  passes  over  these  vas- 
cular follicles,  and  escapes  by  an  opening  common  to  all  the  branchiae 
of  one  side,  and  defended  by  a  valvular  structure  composed  of  an 
opercular  membrane  and  a  bony  operculum. 

In  the  cartihginous  fishes,  on  the  contrary,  with  the  exception  of 
two  families,  the  sturgeons  and  the  chimeras,  the  branchiae,  instead  of 
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having  a  free  margin,  are  fixed,  being  connected  with  the  integument 
by  their  external  border.  The  consequence  of  this  conformation  is, 
that  the  water  which  passes  over  the  branchiae  makes  its  exit  through 
distinct  canals  opening  on  the  surface,  whose  number  Taries  from 
four  to  seven  in  different  genera  of  the  order. 

In  all  this  may  be  observed  an  evident  tendency  to  a  higher  degree 
of  development,  an  attempt  on  the  part  of  nature  to  cause  the  respi- 
ratory apparatus  of  the  most  perfect  of  the  class  of  fishes  to  assume 
the  appearance  of  that  possessed  by  the  most  inferior  among  reptiles, 
and  the  next  step  will  be  to  inquire  whether  there  is  not  to  be  found 
some  intermediate  state  between  the  two. 

The  larva  of  the  common  frog  is,  during  its  larva  condition,  komd 
Jide,  a  fish ;  its  respiration  is  aquatic ;  its  circulation  double ;  it  possess- 
es four  branchiae  on  each  ude,  suspended  from  branchial  ardies,  not 
enclosed  however  by  an  operculum  as  in  fish,  but  hanging  free  £nom 
each  side  of  the  neck.  The  heart  consists  of  two  cavities,  an  anride 
and  a  ventricle ;  the  whole  of  the  blood  passes  through  the  brandiise  by 
four  branchial  arteries  on  each  side;  it  is  returned  by  as  many  branchial 
veins,  which  afterwards  unite  to  form  the  abdominal  aorta.  This  cir- 
culation is  strictly  branchial  not  systemic,  and  is  in  every  respect  the 
circulation  of  a  fish.  During  this  fish-like  condition  of  the  larva,  the 
spinal  cord  presents  no  enlargements  in  its  course,  and  extends  down 
through  a  number  of  coccygeal  vertebrae ;  at  this  period  also  the  opdc 
lobes  are  larger  than  the  hemispheres  of  the  cerebrum,  as  in  fish. 

This  then  may  be  considered  to  be  the  intermediate  point  of  deve- 
lopment between  two  series  of  forms  of  animal  life,  and  here  is  Uie 
stage  from  whence  to  set  out  in  marking  the  changes  which  are  re* 
quired  to  render,  not  only  the  same  type,  bnt  the  same  individual  capa- 
ble of  exercising  its  functions  in  a  medium  very  different  horn  that  in 
which  it  originally  existed. 

After  remaining  in  its  icthyoid  condition  for  an  indefinite  period  of 
time,  the  duration  of  which  is  influenced  by  a  variety  of  drcumstances 
immediately  affecting  the  development  of  the  animal,  as  temperature* 
the  action  of  light,  the  abundance  or  scarcity  of  food,  &c.  the  taxi^iole 
begins  to  undergo  certain  changes,  which  are  the  prelude  to  a  complete 
metamorphosis;  changes  which  are  to  give  it  the  organs  and  habitudes 
of  a  land  animal,  and  enable  it  to  act  a  part  in  a  situation  totally  foreign 
to  that  to  which  it  has  been  accustomed. 

This  first  of  this  series  of  changes  takes  place  in  ike  nervous  system. 
The  direction  of  development,  which  has  hitherto  been  longitudinal, 
becomes  lateral ;  the  spinal  cord  shrinks  np^  and  the  coccygeal  verte- 
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brae  of  the  tail  are  gradually  absorbed ;  enlargements  of  the  cord  are 
evident  at  the  points  where  the  organs  of  locomotion  are  to  be  pro- 
daced,  and  shortly  after  these  organs  begin  to  display  themselves. 

At  the  same  time  an  important  change  takes  place  in  the  relative 
magnitnde  of  the  hemispheres  of  the  brain  and  the  optic  lobes.  In 
fish,  as  before  stated,  the  optic  lobes  are  the  larger,  the  hemispheres 
having  attained  but  a  very  inferior  degree  of  development ;  during  the 
metamorphosis  of  the  larva,  the  latter  rapidly  increase  in  size,  till  they 
have  become  considerably  larger  than  the  optic  lobes ;  the  olfactory 
tubercles  are  no  longer  separated  from  the  hemispheres ;  the  whole 
cerebral  mass  having  assumed  a  more  concentrated  form,  instead  of 
presenting  the  appearance  of  a  number  of  imperfectly  united  ganglia. 

In  speaking  of  the  mode  in  which  the  blood  circulates  in  the  larva^ 
I  described  four  branchial  arteries  on  each  side,  passing  to  as  many 
respiratory  organs,  and  conveying  to  them  the  blood  which  is  to 
undergo  the  process  of  oxygenization. 

S3mchronou8ly  with  the  change  which  the  nervous  system  undergoes, 
this  mode  of  circulation  experiences  considerable  and  important  alter* 
ations ; — the  anterior  branchial  arteries,  which  are  so  many  subdivi« 
sions  of  the  aorta,  are  obliterated — the  posterior  branchial  artery  alone 
remaining  pervious ;  while  its  numerous  ramifications  are  reduced  to  a 
single  trunk,  the  union  of  which  with  the  artery  of  the  opposite  side 
forms  the  trunk  of  the  abdominal  aorta.  From  the  thoracic  aorta  is 
given  off  on  each  side  a  small  pulmonary  twig,  which  now  becomes 
the  channel  through  which  the  blood  passes  to  the  organs  of  aeration. 

Another  remarkable  circumstance  is  the  change  which  now  takes 
place  in  the  form  of  the  vertebrae.  The  vertebra  of  a  fish,  we  have  said, 
presents  two  cup-like  articular  surfaces,  the  space  intermediate  between 
two  vertebrae  being  filled  up  by  elastic  cartilage.  The  vertebrae  of 
reptiles  always  present  one  convex  and  own  concave  articular  surface, 
the  globular  head  of  one  vertebrae  fitting  into  the  concavity  of  the  one 
immediately  below  it,  so  as  to  form  a  ball  and  socket  joint.  While  in 
the  tadpole  state,  the  vertebrae  of  the  animal  resemble  those  of  fish  ; 
but  it  was  observed  by  Dutrochbt,  that,  at  the  period  when  the  change 
in  the  respiratory  apparatus  was  going  on,  the  intervertebral  substances 
became  ossified,  each  uniting  itself  to  the  vertebra  immediately  pre- 
ceding. 

When  the  metamorphosis  has  been  fiilly  accomplished,  the  lungs  of 
the  adu^t  animal  are  found  to  be  tolerably  perfect,  but  still  not  so 
minutely  cellular,  and  consequently  not  presenting  so  extensive  a  sur« 
&ce  for  the  aeration  of  the  blood  as  in  the  higher  reptiles.    Never*' 
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theless,  the  respiratory  organ  would  appear  to  have  made  its  appear- 
ance in  so  perfect  a  form  rather  suddenly  on  the  stage»  if  we  were  not 
able  to  trace  it  progress  towards  perfection  from  fishes  themsdves 
through  other  members  of  the  Batrachian  tribe,  up  to  the  point  where 
we  have  seen  it  completely  formed,  and  capable  of  exercising  all  its 
functions  in  the  adult  frog.  For  this  purpose  we  must  return  to  ov 
examination  of  the  class  of  fishes. 

All  fish,  with  the  exception  of  the  genus  pleuranectes,  are  fdnudied 
with  an  air-bladder,  for  the  most  part  entirely  isolated  from  any 
communication  with  the  atmosphere,  and  inflated  with  an  aerifoim 
fluid,  secreted  sometimes  by  the  internal  walls  of  the  airsac  itself, 
sometimes  by  a  distinct  glandular  organ  attached  to  it.  The  air  con- 
tained in  this  bag  is  found  to  vary  with  the  habitude  of  the  animal,  the 
quantity  of  oxygen  being  increased  in  proportion  to  the  dqith  of 
water  which  it  inhabits. 

This  air-bag,  which  is  totally  imperforate  in  the  least  perfect  oaaeoos 
fishes,  is  found  to  communicate  with  the  external  atmosphere  in  the 
most  perfect  osseous,  and  in  the  cartilaginous,  fishes ;  in  the  carp  it 
opens  by  a  long  canal  into  the  stomach,  in  the  sun  fish  and  in  the  stur- 
geon it  communicates  with  the  oesophagus. 

In  the  proieus  anguinus  and  the  siren  lucertina,  animals  belongiag 
to  that  division  of  the  Batrachia  called  perennibranckm,  from  the 
circumstances  of  their  retaining  their  branchiae  and  their  aquatic  mode 
of  life  during  the  whole  term  of  their  existence — ^we  find  two  air  aact* 
very  similar  in  appearance  to  the  air-bladders  of  fishes,  each  oommimi- 
cating  by  a  narrow  membranous  tube  with  the  pharynx.  Upqo  these 
sacs  a  minute  branch  sent  off  previously  to  the  origin  of  the  branchial 
arteries,  is  seen  to  ramify,  but  the  influence  which  can  be  exerted  on 
the  circulation  by  this  means  is  too  slight  to  be  taken  into  conaidera- 
tion. 

Advancing  one  step  higher  in  the  scale,  we  come  to  snimak 
which  at  a  certain  period  of  their  life  lose  the  organs  of  aquatic 
respiration,  and  breathe  atmospheric  air  only  by  means  of  longa — in 
short,  undergo  the  metamorphosis  we  have  been  considering  in  the 
larva  of  the  hog. 

This  change  is  first  observed  in  the  tritons  or  salamanders, 
belonging  to  that  family  of  Batrachia  which  from  the  draunstaacea 
indicated  has  derived  the  epithet  cadudbranckue.  In  these  animals 
the  lungs  still  retain  the  form  of  simple  sacs,  in  the  upper  and  back 
part  of  which  a  cellular  structure  and  more  complex  ramification  of 
the  pulmonary  vassels  begins  to  appear--a  structure  which  is  at  lei^ 
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perfected  in  tb^  family  of  thfc  Orocodilida,  -where  the  ioo>t  complete 
system  of  respirktion  obtains  among  reptiles. 

It  has  now  been  shown,  that  in  the  two  great  systems  which  exer- 
eise  the  most  important  influence  bver  the  developtfaent  of  the  animal, 
there  is  a  gradual  and  well-marked  progression  towards  perfection  in 
the  organs  by  aid  of  which  these  functions  are  performed  ;  and  that 
it  does  not  require  the  aid  of  the  imagination  to  trace  the  steps  by 
^hich  the  simple  air-sac  of  the  sturgeon  has  passed  through  the  inter- 
Tening  stages  lA  the  proteus  and  the  triton  to  the.  Islementary  lung 
of  the  frog  and  the  more  perfect  organ  of  the  crocodile. 

It  will  be  as  easy  to  show  that  the  same  system  of  graduleil  progression 
lias  been  followed  throughout  all  the  members  of  the  series :  the  links 
which  unite  Batrachia  with  the  Ophidian  reptiles,  and  the^e  latter  with 
the  Saurian  tribes,  are  too  evident  to  rtoder  necessai-y  a  lengthened 
detaU. 

In  the  gehito  meitta  we  are  supplied  with  the  fohn  Which  connects 
the  Baftraehia  with  the  Serpent  race.  The  auricle  presents  a  partild 
septbm,  an  indication  of  the  change  to  be  effected  ih  the  heart  of  the 
tme  serpents,  where  there  are  three  distinct  cavities.  In  the  arrange- 
metit  of  the  teeth  upon  the  maxillary  and  palatine  bones,  the  atc^h 
tvsembles  the  proteus,  but  in  the  shape  of  the  teeth  comes  nearer  &e 
tmeOf^dia. 

With  regard  to  the  respiratory  organs,  the  left  lung  is,  as  in  ser- 
pents, retarded  in  development.  The  skih  is  soft  and  naked  as  in  Ba- 
Inohia,  biit  according  to  Baron  CtrviBk,  it  contains,  within  its  substance, 
small  scales  regularly  disposed  in  transverse  bands.  The  true  serpents 
are  separated  from  the  Saurian  reptiles  by  the  total  absence  of  any  ves- 
tige of  sternum  or  extremities ';  this  is  the  most  prominent  character, 
ftad  will  therefore  be  the  most  easily  traced. 

If  we  passed  at  once  from  Ophidia,  where  extremities  are  totaHy 
wianting,  to  the  lixards  where  they  are  perfectly  formed,  we  might  sup^ 
pose  that  there  had  been  a  sudden  production  in  one  order,  of  an  organ^ 
of  which  we  had  observed  no  elementary  condition  in  the  order  immd« 
diately  preceding ;  a  circumstance  entirely  at  variance  with  all  thsil 
kas  hitherto  been  observed. 

But  in  this  instance,  as  in  every  other,  there  have  been  successive 
stages  through  which  the  organs  of  locomotion  have  passed.  There  is 
a  small  famUy  of  reptiles  placed  between  Sauria  and  Ophidia,  in  whom 
these  organs  are  seen  to  be  gradually  developed.  In  the  tmpiis  and 
tibft  apkmthirua  a  rudimentary  sternum  and  pelvis  are  concealed  benea& 
the  int^gsm^its ;  m  the  tchdhffumk  a  small  femur  has  been  added» 
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vhich  here  commences  to  display  itself  externaHy.  IVom  beneete 
gradual  progress  of  the  organ  may  be  traced  tiurongh  the  cfttrolet,  te 
l^  and  the  Meps. 

In  the  same  way  may  be  seen  the  gradual  increase  in  the  aiie  of  the 
left  lung  which  had  been  retarded  in  growth  in  Ophidia — and  the  pro- 
gressive  perfection  of  the  organs  of  sense,  of  the  osseoos,  and  of  die  ncr« 
Tous  systems.  With  regard  to  Chelonia,  the  highest  in  the  class  of  cold- 
blooded vertebrata,  the  consideration  of  the  numerous  analogies  wkick 
their  anatomical  structure  shows  to  exist  between  them  and  warm- 
blooded animals,  the  commencement  of  a  perfect  division  of  the  Ten- 
tride.  and  the  evident  transition  from  these  animals  to  the  dass  of 
birds,  are  subjects  which  would  extend  this  paper  beyond  the  limib  «f 
a  brief  memoir. 

In  the  endeavour  to  trace  the  coimection  between  dieae  difeest 
tribes  of  animals,  it  is  to  be  remembered  that  the  materials  for  investiga- 
tion are  comparatively  few ;  that  unacquainted  as  we  are  with  the  inter, 
nal  structure,  and  more  minute  anatomical  relations  of  the  extinct 
races^  we  are  deprived  of  the  evidence  most  material  to  our  cause ;  yet 
imperfect  as  our  knowledge  of  these  animals  must  necessarily  be,  we 
are  able  to  trace  in  their  analogies  with  existing  genera,  a  type  inter- 
mediate between  two  important  divisions  of  the  animal  kingdom,  and 
occupying  permanently  the  station  now  held  temporarily  by  Rstrachia 
during  their  metamorphosis. 

Examples  of  this  kind,  where  the  intermediate  stages  apparently 
wanting  in  our  systems  of  zoology  are  to  be  discovered  in  the  andeat 
strata  of  the  earth,  are  very  numerous.  Among  the  fossil  Ediinodep- 
mata  in  the  chalk  formation,  the  gradation  of  devdopment,  from  te 
flattened  and  ramified  ewjaie,  through  the  clypeoiter,  the  sealdls, 
the  ttMnchite,  the  galerite  and  the  spatimguB,  to  the  concentrated 
and  spherical  form  of  the  cidaris  and  eckums,  must  strike  the  most 
cursory  observer.  The  tertiary  strata  of  the  Paris  bann,  have  fornish^ 
^  us  with  the  links  which  were  wanting  in  the  order  Pachydermata  to  fill 
up  the  hiatus  which  separated  the  pig  and  the  tapir  from  die  de- 
phant. 

If  these  observations  be  correct,  no  organ  or  system  of  organs,  nor 
any  new  type  in  the  animal  world,  can  be  said  to  have  suddenly  appesr- 
ed  on  the  stage  of  existence.  There  are  certain  laws  to  which  natare 
herself  is  compelled  to  submit,  and  by  which  all  her  operations  must  be  re- 
gulated ;  and  notwithstanding  the  weight  which  attaches  to  the  opinioai 
of  the  learned  professor  already  quoted,  I  cannot  hdp  believing  that 
^ongst  them  is  to  be  found  the  law  of  progressive  devdopoient.     • 
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in. — Some  Geohgteal  Remarks  made  m  the  country  between  MtrMopUr 
and  Sdgar,  and  from  Sdgar  Northwards  to  the  Jamna.  By  the  Rev. 
R.  EverenU  F.  G.  S.  Sfc.  W^ 

Mirsapir  is  Bitnated  on  a  kankar  bank  on  the  southern  side  of  the 
Ganges,  and  somewhat  higher  above  the  level  of  the  water  than 
these  banks  usually  are.  The  steep  side  of  it,  towards  the  river,  shows 
a  section  of  strata  similar  to  what  is  usually  observed  in  this  formation. 
viz.  beds  of  day  and  calcareous  marl  of  different  colours  with  nodules 
of  limestone  imbedded  in  them.  The  lowermost  of  these  beds  exhibit 
some  inclination  and  faults  in  particular  places,  which  indicate  that 
they  have  suffered  some  disturbance  since  their  deposition.  Upon 
these  the  upper  beds  rest  horizontally  and  unconformably.  One  or  two 
casts  of  shells  (apparently  fresh-water)  and  some  small  fragments  of 
vegetable  stems,  were  the  only  remains  I  could  observe.  But  the 
appearance  of  the  kankar  nodules  here  marks  more  strongly  their 
origin  than  in  any  place  I  have  yet  seen.  They  are  mostly  of 
the  form  of  stalactites,  from  the  size  of  a  finger  to  that  of  a  wrist  in 
thickness,  and,  when  broken,  shew  a  compact,  splintery,  bluish-grey 
limestone,  with  occasionally  minute  scales  of  silvery  mica  disseminated 
tiirough  it.  Occasionally  too  they  are  dependent  from  the  roofs  of 
Binall  cavities  in  the  day-beds,  and  at  other  times  spread  out  into 
layers,  so  as  to  form  a  complete  seam  of  limestone.  Before  quitting 
the  subject  of  kankar,  I  wish  to  notice  a  remark  I  have  sometimes 
heard  made,  that  probably  the  formation  of  kankar  is  yet  going  on* 
Mn  PioDiNGTON  alludes  to  this  in  his  remarks  on  the  silt  deposited  by 
the  river  Hugl),  and  from  his  analysis  it  would  appear  that  the  quan- 
tity of  carbonate  of  lime  in  the  silt  is  considerable.  That  kankar  may 
be  yet  forming  in  many  places  where  calcareous  springs  are  now 
running,  cannot  admit  of  doubt ;  but  that  it  is  at  present  depositing 
from  the  waters  of  the  Hugli  or  Ganges  I  am  inclined  to  disbdieve. 
For,  were  this  actually  the  case,  we  might  expect  to  find  kankar  oto 
low  tracts  that  had  been  flooded,  after  the  retiring  of  the  annual  inun- 
dations ;  whereas  the  very  reverse  of  this  happens.  Asfar  as  my  experi* 
enoe  goes,  kankar  is  never  found  on  the  low  grounds  that  are  inundat- 
^.  On  the  contrary  the  kankar  banks  are  the  only  parts  of  the 
country  that  remain  several  feet  above  the  level  of  the  highest  floods*. 

*  Considerable  deposit!,  bowever,  of  saline  matter  are  to  be  found  on  Unds 
^overflowed  by  the  Jnmna,  wben  tbe  rains  are  over ;  which,  of  course,  are  a  recent 
lonnation :  but  the  saline  deposits,  as  I  bare  noticed  elsewhere,  are  usually  abort 
the  present  lerel  of  the  floods. 
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At  tho  distance  of  four  or  five  miles  to  the  south  of  MirfgAr  we 
come  to  the  sandstone  range,  about  200  feet  high,  and  presenting  a 
steep  escarpment  to  the  alluvial  plain  at  its  base.  Thence  it  sweepa 
round  in  a  N.  W.  direction  to  Vinddchal,  where  it  may  be  traced 
nearly  to  the  bank  of  the  rirer.  The  front  of  it  towards  the  water 
is  covered  with  rounded  boulders  nearly  to  its  summit.  From  iMiiee 
this  range  extends  to  Chmnar,  as  may  be  seen  in  Captain  FftANKJUif'a 
map,  and  east  of  that  to  a  place  called  Jemorah,  where  I  have  before 
mentioned  it  as  occurring.  It  preserves  here  the  same  character  as 
at  that  place,  viz.  that  of  a  small-grained,  highly  consolidated  sandstone 
approaching  to  quartz  rock,  usually  of  a  greenish  grey  or  faint  pink 
colour,  and  splitting  into  large  slabs  of  divers  thicknesses.  At  VkuU^cU 
the  general  dip  is  to  the  west  at  an  angle  from  5*  to  20*.  Further  to 
the  east,  where  the  road  to  Sdgar  ascends  it  at  the  pass  of  Tdrd»  the 
dip  is  to  the  west,  and  scarcely  perceptible.  At  the  Tird  vraterfall  m 
deep  section  may  be  seen  of  it.  It  presoits  no  variety  ei  character. 
nor  is  it  at  all  interstratified  with  marls  or  shales.  At  the  foot  of  the 
pass  I  found  an  efBorescence  of  soda  on  a  kaakar  bank,  similar  to  what 
occurs  in  the  plain  to  the  N.  W.  of  Ghdzipvr, 

After  ascending  the  pass  we  travel  over  a  country  nearly  fbt  aad 
covered  with  soil  and  vegetation.  Abput  20  miles  further  en,  al 
Ldlj/anj,  the  rock  was  laid  bare  in  the  bed  of  a  small  nullah  dipping 
slightly  to  the  north.  The  soil  above  it  contained  pieces  of  kankar 
and  iron  ore,  similar  to  what  occurs  about  BatMra  and  daewhere. 
Nine  miks  farther  on  in  the  bed  of  the  B41an  river,  the  rode  was  ex* 
posed  wi^  a  slight  dip  to  the  west.  Attiie  foot  of  the  Kt^trm  pass  (for 
the  situation  of  which  I  beg  to  refer  to  Capt.  FaANXLiN's  map,  (Tirana. 
niys.  CI.  vol.  i.)  I  met  with  soda  efflorescing,  and  kaakar,  at  tiie  aide 
of  a  ravine,  as  I  had  done  before  at  Tdrd.  From  Kaitrm  the  roaid 
winds  up  a  precipitous  ascent  over  strata  of  sandstone  dij^ungta 
the  N.  W.  The  sandstone  does  not  appear  to  differ  from  that  of  tlia 
lower  platform  from  KMtm  to  Tdrd,  but  it  is  here  interstratifed  with 
thick  beds  of  red  and  greenish-grey  marl-slate,  and  rarely  with  thin 
layers  of  a  rock  resembling  gre3rwacke,  rather  dark-coloured  bat  €«i# 
taining  pieces  of  slate  imbedded.  At  Mowfj^j,  two  marches  be]KMMl 
Kattra,  the  dip  of  the  rock  was  N.  B.  at  an  angle  of  from  lOP  to  l$\ 
as  seen  in  the  bed  of  the  iial4.  At  Lemr^  a  little  further  on,  tbej 
ware  quarrying  a  slaty  qiarl,  with  shining  facets  and  white  streaks 
running  through  it.  These  streaks  are  calcareous  and  efiervesoe  atrong* 
ly  with  acids.  Pieces  of  a  compact  splintery  limestone  are  also  to  M 
found  lying  about  on  the  surface.  The  strata  here  are  horizontal.  In  the 
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P4Ata4fa  nild,  betwten  Lour  and  Mangowop  we  fint  oane  to  a  thick 
sUtj  liiiietto9e,  generally  whitish,  earthy,  and  marly,  and  yaryiog 
to  yaUoimhy  greyish,  and  fine  q>lintery.  At  JUa^gowa  the  dip  was 
to  the  north,  a  red  slaty  marL  About  this  part  of  the  country  we  begta 
to  see  a  distant  range  of  hills,  bounding  our  prospect  to  the  south  and 
•onth-west,— the  Kywmt  hills ;  judging  froi9  the  outline,  they  appear  to. 
be  sandstone  with  a  horisontal  stratification,  and  look  as  if  a  third 
platform  or  table-land  existed  in  that  direction.  Beyond  Raypir  a 
low  hill  appeared  to  the  south  of  the  road,  o|  a  thi<4^  staty  limestone 
similar  to  that  at  Pakkiviga :  the  dip  very  slight  ^nd  irregular  ; 
layers  of  a  black  kind  of  porphyry  are  interstratified  with  it.  Tliis 
Uack  rock  sometimes  changes  suddenly  to  white,  and  appears  vitrified 
ezaotly  like  porcelain.  At  Remak  the  limestone  was  extensively  laid 
bare  in  the  bed  of  the  river,  but  it  is  here  principally  massive,  passing 
from  gr^ish  to  bluish  black  and  black,  and  exactly  resembling  thf 
moimtaiu  limestone  of  England.  At  Rdmpmr,  one  march  beyond 
Mewak,  strata  of  red  and  variegated  marl,  most  of  them  calcareous, 
were  exposed  in  the  bed  of  the  rivulet  for  two  or  Uiree  miles  to  thf 
sonth ; — dip  slight  to  the  north.  Beycmd  Bdw^r  the  same  blniat| 
Uaok  Umestone  appeared  as  at  Rewah.  At  Patrakaf  a  similar  lime^t 
stone  was  resting  on  the  variegated  marl  slates,  with  a  slight  dip  to 
the  north.  Near  Lokdwd  we  passed  over  horizontal  beds  of  a  crumb? 
ling  green  and  red  marl  for  a  considerable  distance.  At  Nigowar  a 
aimpar  limestone  appeared  to  that  at  P^Ord^ai,  resting  Uke  it  upon 
the  marl  slate.  But  it  here  appears  to  abound  in  what  I  believe  to  be 
coralline  remains,  I  might  rather  say,  to  be  entirely  composed  of 
tkem.  I  forbear  describing  them,  as  I  have  sent  specimens  with  this 
paper,  which  can  be  examined  by  those  who  have  otieans  of  reference 
at  hand^.  I  was  not  fortunate  enough  to  discover  any  of  the  steins  of 
ferns  and  grypikite  shells,  deseribed  by  Capt.  FgANKUN ;  nor  in  mj 
whole  JQom^  over  this  limestone  did  I  meet  with  any  other  kmd  of 
organk  remains  than  the  one  I  have  just  now  spoken  of,  though  I 
nade  diligent  search  for  them  during  a  whole  fortnight.  They  most; 
tkertfore,  be  extremely  rare,  and  in  this  respect  the  limestone  difisrs 
widely  from  any  of  the  EngHsh  limestones  above  the  new  red  sand* 
atone.  F^om  this  place  we  passed  alternately  over  strata  of  sandstone, 
l«d  mari  slate,  and  Hmestoae,  wi^out  being  able  to  trace  their  oon- 
aection  with  each  other,  until  we  came  to  HmA.    Here  on  the  slope 

*  The  spe^iimens  are  deposited  in  the  As.  Soc.  Museum  :  hut  their  nature  has 
not  been  ascertained.  They  are  identical  with  what  Franklin  named  '*  steins  of 
tens.**  See  At.  ftes.  ztiu.  p.  2$.— Bn. 
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to  the  east  of  the  village  were  horizontal  strata  of  sandstone  exposed 
to  view ;  at  the  first  ni14,  lower  down,  was  a  whitish  argillaceoia 
limestone  overlaid  hy  sandstone ;  at  a  n&l4  still  lower  down,  layers 
of  sandstone,  limestone,  and  red  marl  slate  were  to  he  seen  interstratified. 
A  few  miles  farther  on,  at  Nagar,  a  low  cliff  on  the  side  of  the  river 
Sonar  shewed  a  section  of  the  strata  as  follows :  uppermo«t  layers, 
sandstone ; — ^middle,  i^d  marl  slate ; — lowest  (in  hed  of  the  river)  argil- 
laceous limestone.  I  had  hefore  conjectored  that  this  would  be  the  case 
from  the  continual  alternations  of  sandstone  and  limestone,  every  mik 
or  two  along  the  road  by  which  we  had  travelled,  though  both  were 
horizontally  stratified,  and  little  or  no  difiference  of  level  was  to  be 
noticed.  This  led  me  to  conclade  that  the  limestone  was  of  no  great 
thickness,  nothing  more  indeed  than  a  bed  in  the  sandstone,  and  the 
appearances  I  have  now  described  at  Hattah  and  Nagar  confirm  thh. 
Capt.  Franklin  speaks  of  the  limestone  being  not  more  than  100  feet 
thick  upon  the  sandstone,  I  have  never  fonnd  it  10  feet  tiuck,  widioat 
layers  of  sandstone  interstratified.  Beds  of  limestone  of  a  similtf 
kind  do  not  appear  to  be  uncommon  in  this  formation :  near  Ckegm' 
pir,  about  35  miles  to  the  south  of  Gkdsipiir,  I  had  an  c^ppor- 
tunity  of  examining  one  of  these.  The  sandstone  range  tfaore  presenls 
nearly  the  same  appearance  as  at  the  back  of  Mirxapihr,  exo^»t  tfasi 
it  is  somewhat  higher,  and  the  dip,  as  far  as  I  traced  it,  (which  was 
about  20  miles  to  the  eastward)  is  inwards,  or  to  the  south  and  aootb- 
west.  At  a  place  called  Mnteaye  the  limestone  may  be  seen  croppif^ 
out  at  the  base  of  a  sandstone  hill,  and  dipping  at  a  considerable  angle 
to  the  south.  It  is  usually  slaty,  but  varies  much  in  character  ia 
other  respects,  passing  from  grey  to  blade,  and  then  resembling  the 
English  mountain  limestone.  No  remains  could  be  found  in  it,  bal 
about  10  miles  to  the  eastward  it  is  seen  again  at  Bttrdkmd,  B«t  I 
have  neither  seen,  here  nor  elsewhere,  any  of  the  beds  of  loose  slate 
and  day  that  accompany  the  lias  in  England.  Were  it  necessary  to 
class  these  with  any  of  the  European  formations,  transition  limestooe 
.would  be  the  most  proper  name  for  them.  Though  it  is  certainly  i 
conrect  to  consider  them  merdy  as  beds  in  the  sandstone ;  whidi  i 
stone,  it  must  be  remembered,  is  never  found  reposing  on  any  bat 
primitive  rock. 

As  we  leave  Patteria,  the  easternmost  extremity  of  the  hills  of  trap 
fronts  us,  and  ^e  road  winds  along  it  for  some  distance.  For  30  or 
40  miles  to  the  east  of  this  the  strata  of  sandstone  had  become  broken 
and  disturbed,  dipping  in  various  directions.  Rolled  pebbles  of  sand- 
stone and  pieces  of  agate  and  chalcedcmy  are  seen  lying  aboat,  not 
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eonfined  to  the  water-courses  and  lowest  grounds,  bnt  extending  over 
the  highest  ridges.  Near  Patteria,  the  hank  of  the  Sonar  shewed  a 
section  of  a  hed  of  pehhles  several  feet  thick,  containing  fragments  of 
shells  of  the  genera  eycla8,palmiina,  and  unto.  At  Usldma  I  observ- 
ed a  carious  appearance,  which  would  lead  to  the  inference  that  kankar 
nodules  and  the  soil  in  which  they  are  imbedded  were  deposited  on  the 
sandstone  at  a  time  when  the  latter  was  in  a  state  very  different  from 
what  it  is  at  present,  viz.  soft  and  flexible.  At  first  sight  it  appeared 
that  the  kunkar  and  soil  were  interstratified  with  the  upper  layers  of 
sandstone ;  but  on  looking  further  it  seemed  that  both  had  come  in 
from  above  through  a  fissure  in  the  rock,  and  that  the  layers  at  the 
edge  of  this  fissure  had  been  bent  downwards,  as  if  by  the  snperin- 

cumbent  weight.    Thus  aH^^^^^^Ba  i^>  '^T^'"  <>f  sanditont. 
^^^^^BRBB      {  B,  kaukar  and  soiL 

Now  no  pressure  however  applied  is  sufficient  to  bend  a  layer  of  sand- 
stone in  its  present  sUte.  In  the  ruined  palace  of  Akbar  at  Fatteh' 
pur  Sikri,  many  slabs  of  sandstone  that  have  formed  parts  of  the  roof 
of  the  building  may  be  seen  broken  asunder  from  long-continued  pres«> 
sore,  but  none  of  them,  though  there  are  many  entire,  are  in  the 
slightest  degree  bent. 

At  a  short  distance  beyond  Patteria  the  road  passes  over  a  white 
earthy  limestone  rock,  containing  sandstone  gravel  imbedded.  This, 
in  some  places,  loses  all  massive  appearances,  and  becomes  a  collection 
of  nodules  not  differing  from  kankar.  They  are  however  more  white 
and  earthy,  i^proaching  to  the  nature  of  chalk,  than  I  have  met  with 
in  the  country  to  the  eastward.  As  we  advance,  the  peculiar  outlinea 
of  basalt  present  themselves  in  the  country  round.  The  road  soon 
crosses  what  has  apparently  been  a  stream  or  coulee,  and  has  taken 
the  lowest  ground.  It  is  dark-coloured,  nearly  black,  and  considerably 
oeUolar  on  the  outside ;  yet  this  is  an  efiect  only  produced  by  weather- 
ing ;  within,  it  is  a  solid  hard  basalt,  of  great  specific  gravity,  and 
containing  olivine  imbedded.  The  surface  of  the  soil  in  the  country 
round  is  strewed  with  large  round  balls,  resembling  the  volcanic  bombs 
of  volcanic  districts :  but  they  too,  although  sooriaceous  on  the  out- 
side, are,  within,  a  solid  basalt.  With  these  are  found  abundance  of 
agate  and  chalcedony.  These  appearances  continue  all  the  way  to 
Sdgar,  and  the  rock  does  not  differ  in  character,  except  that  it  some- 
times becomes  of  a  lighter  colour,  and  is  then  in  a  high  state  of  de- 
composition, crumbling  under  the  hand.  Three  or  lour  miles  before 
readiing  Bagar,  where  the  road  had  been  cut  through  the  rock,  a 
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ridge  of  bwalt  aibctaig  the  oolomnar  lorai  k  Men  reMing  «p«A  % 
lighter  coloured  stratum,  which  shews  by  its  state  of  decoi]ipoehioa» 
hs  great  antiquity.  From  all  I  have  be»  able  to  see  or  lemm  of  tUs 
formation  from  others,  it  appears  every  where  to  preserve  great  ««• 
formity  of  character,  ^d  resembles  (as  stated  by  Mr.  Ltbu.  wbm 
^peaking  of  it  on  the  banks  of  the  Nerhudda)  the  currents  of  prismade 
lava  in  Auvergne.  Currents  of  porous  lava,  cones  of  cinders*  aooria, 
pumice,  ashes,  all  those  products  that  peculiarly  belong  to  modem  vol^ 
eanic  formations,  are  wanting.  We  meet  every  where  with  a  compael 
heavy  basalt,  with  olivme  sometimes  and  augite  crystab  imbedded,  and 
agates,  cbaloedony,  and  jasper  in  great  variety  and  abundaaoe.  AjmI 
though  some  of  the  currents  appear  to  have  taken  the  lowest  groimd,  yet 
their  outlines  are  so  worn  down  and  effaced,  and  their  surfiacea  are  so 
deep  in  soil  and  vegetation,  that  it  is  difficult  to  assert  even  this  with 
certainty. 

About  a  mile  distant  from  Sdgar  many  white  blocks  appear- 
ed by  the  road  side,  which  I  at  first  mistook  for  a  kind  of  trachyte, 
from  the  peculiar  rugged  appearance  of  them  :  add  to  this,  that  crys- 
tals are  disseminated  in  the  pordfis  earthy  base,  looking  just  like  the 
crystals  of  glossy  felspar  in  that  mineral.  On  minuter  inspection, 
however,  it  is  nothing  but  limestone.  Its  softness,  its  strong  effinrves- 
cence  in  acid,  and  specific  gravity,  (2.67)  separate  it  from  every  sub- 
stance ynth  which  it  might  be  confounded.  Besides  the  form  I  have 
mentioned,  it  sometimes  becomes  altogether  earthy,  and  then  reminds 
us  of  the  most  common  form  of  deposits  from,  calcareous  springs  :  «t 
other  times  it  is  altogether  crystalline,  and  then  passes  into  a  fibrovs 
form,  resembling  satin-spar,  or  calcareous  alabaster.  It  has  been 
deposited  at  the  side  of  a  couM  of  basalt,  and  it  is  here  that  Capt. 
Slbsman  discovered  the  remains  of  palm  trees  changed  to  a  browa- 
coloured  flint,  or  rather  jasper.  As  one  kind  of  palm  tree  (the  dale 
palm,  I  believe)  yet  commonly  grows  by  the  side  of  most  ruBoing 
streams  in  this  part  of  the  country,  we  have  no  reason  to  suppose 
any  change  of  climate  to  account  for  their  appearance  here.  The 
manner,  however,  in  which  they  are  scattered  through  the  soil  is  not 
so  easily  explained.  They  are  usually  found  above  the  solid  stratum  of 
calc-tuff,  and  a  trunk  is  seldom  found  entire ;  but  they  are  in  sharp  angu- 
lar^ fragments,  as  if  they  had  been  shattered  by  a  violent  blow :  with 
them  are  pieces  of  the  calc-tuff,  which  is  found  below.  In  the  short 
distance  from  Patieria  to  Sdgar  we  had  met  with  two  of  these  Ibr- 


*  Nor  do  we   find  trsees  of  aay  such  sobstsnoet  disModaitei  thratifh 
tufsesem  Umestonet,  u  is  coBunoidy  the  cite  in  voleaaio  tot. 
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matioiis^.  They  are  nothing  bat  kankar  somewhat  more  developed, 
and  ^nrobably  were  deposited  at  a  period  when  the  continent  wat 
raised  above  the  level  of  the  surrounding  ocean.  Among  the  remains, 
bowever,  from  the  neighbourhood  of  Jabaljmr,  which  appear  also 
to  have  come  from  a  recent  calcareous  deposit,  are  shells  which  appear 
to  be  marine.  At  Tuismakl,  about  30  mihes  north-east  from  Sigar, 
I  had  an  opportunity  of  observing  another  minend  more  largely  de- 
veloped than  I  bad  seen  it  in  the  country  to  the  eastward.  This  is 
the  hydrated  iron  ore,  which  occurs  in  loose  pieces  about  Bardwdn 
and  Banhira,  often  accompanied  by  kankar.  It  is,  I  believe,  the 
laterite  of  Dr.  Buchanan,  and  here  forms  the  summit  of  the  Tuismakl 
bill  in  a  bed  of  many  feet  in  thickness.  For  the  reason  why  a 
deposit  from  springs  can  thus  cap  an  isolated  hiU  rising  out  of  a  plain,. 
I  must  refer  to  M.  Montlosibb's  ingenious  explanation  of  the  isolated 
peaks  and  platforms  of  basalt  in  Auvergne.  This  mineral  is  largely 
developed  in  the  country  to  the  north  of  TmsnuM,  and  is,  I  believe^ 
the  ore  which  is  usuaUy  smelted  for  iron. 

We  left  Tmsmahl  in  a  K.  W.  direction,  and  soon  came  upon 
the  sandstone  again,  h  is,  to  be  sure,  occasionally  to  be  seen 
in  isolated  ridges  rising  out  of  the  basalt ;  but  now  thb  latter 
disappears,  and  it  becomes  the  formation  of  the  whole  country 
round  us.  We  find  the  basalt  again  some  miles  before  reaching 
Jswdgarh,  a  fortress  about  50  miles  north  of  Seronjt  and  it  here 
shews  more  symptoms  of  a  recent  formation  than  I  have  yet  seen. 
The  ctmleA  are  better  defined  ;  they  have  evidently,  in  some  places, 
taken  the  lowest  ground,  and  their  surface  is  yet  rugged  in  a 
degree,  but  their  composition  is,  as  before,  a  soHd  basalt.  We  quit 
the  basalt  altogether  at  Issdgarh,  and  come  upon  the  sandstone,  which 
we  travel  upon  to  Pahdrgarh,  about  30  miles  west  of  Gwalior,  where 
we  descend  into  the  plain,  and  find  ourselves  again  among  kankar 
banks  and  ravines.  The  sandstone  remains  unaltered  in  character.  In 
the  bed  of  the  Betwa  it  was  quartz  rock..  In  the  country  round  Delki 
it  is  usually  quartz  rock,  nearly  perpendicular,  and  dipping  to  the 
eastward.  A  few  miles  to  the  south  of  Pahargarh  1  observed  a  pecu* 
liar  appearance  of  the  kankar.  It  forms  a  calcareous  cement  to  a  bed 
of  rounded  pebbles,  and  above  this  forms  another  bed  similar  to  those 
which  are  to  be  seen  so  frequently  on  the  banks  of  the  Ganges. 

*  lliere  b  no  known  force  but  that  of  an  earthquake  that  oonld  produce  tneh 
effectt.  Prom  Dr.  SpiLSBvav's  account  of  the  fossil  sheila  he  found  near  /oM- 
j^y  thejr  appear  to  be  scattered  through  the  lod  in  a  similar  manner. 

2  a 
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IV^On  (he  Nairn  Mm  or  S0i4iU  of  NtpaL  Bif  A.  Campbell.  Aeriitlmil 

Surgeon,  ^.  y^^ 

latkeiMaiberoftbe  Aaialie  Sodetf'a  Journil  for  Jane  iMl^tiiereba 
noUoe  «nd  atuUysiB  of  one  of  the  mineral  productiona  of  iV^^Ki/^  called  '^  Sa. 
l^lti"  or^  by  the  nativea  of  this  plaee  more  commonly  "Fathar  ka  Paeae^ 
or  wnply  **  Paeeoo"  (Sweat).  As  the  analysis  was  furnished  by  Mr.  Stbveic. 
SON  with  the  object  of  bringing  the  substance  to  public  notice  towards  its  ex. 
tensive  employment  in  the  arts,  the  following  particulars  regarding  it  may  I 
hope  contribute  in  some  degree  to  facilitate  the  above  purpose.  The  spechnen 
analyzed  by  Mr.  S.  contained  in  100  parts^  95  parts  of  sulphate  of  alumina, 
but  H  is  not  generally  speaking  procurable  in  that  state  of  purity ;  the  ffiL 
lowing,  the  result  of  examination  by  Captain  Robinson  of  several  poitioas  ta. 
ken  at  random  from  the  bazar,  shews  more  correctly  the  value  of  the  miner. 
al  as  it  is  obtainable  in  large  quantity,  and  in  tiie  state  in  which  idoae  it  eoald 
be  made  available  for  use  in  the  arts.  The  purer  portiom  bdng  in  auch  de- 
mand in  medicme  and  aurgery,  are  raised  in  price  to  an  extent  quite  inooaiu 
patible  with  their  profitable  application  to  the  general  uses  of  oommeroe.  la 
100  gr^na  are  contained,  sulphate  of  alumina,  66. 

The  mineral  in  the  above  state  (often  more  pure)  is  found  throughout 
the  lower,  central,  and  upper  hills  of  Nepal,  Its  external  characters  are  those 
described  by  Mr.  S.*  save  that  the  lumps  have  generaUy  an  admixture  of 
red  sand,  and  frequently  portions  of  micaceous  stone  embedded  in  them ; 
Bome  of  the  lumps  have  the  smooth  surface  of  stalactites,  and  are  net  unlike 
these  deposits.  All  are  readily  soluble  in  water,  and  when  touched  with  tiia 
tongue  give  the  taste  of  common  ahim.  It  is  aaid  to  exude  in  this 
■tate  from  the  surface  of  soft  rocks ;  and  aometimea  to  be  dug  out  of  their 
aubetance ;  and  from  these  sources  it  is  collected  in  oonaiderable  quantities 
during  the  cold  and  dry  seasons^  and  carried  by  the  Bhoteahs,  Murmi%  and 
other  hill  people  to  Katmajidii,  to  be  exchanged  with  the  merchants  of  that 
city  for  money  or  other  articles.  From  hence  it  is  distributed  thoughout 
the  valley  in  small  portions  for  medical  purposes,  while  the  bulk  of  it  is  car. 
ried  to  the  plains  of  India  by  petty  New^ir  merchants,  and  the  numerooa 
Baiparis  who  annually  visit  this  country  from  various  adjacent^  and  remote 
parts  of  Hindiistan.  The  cost  of  production  and  transport  of  an  article  to 
the  scene  of  its  consumption,  is  the  first  knowledge  the  trader  wants  ;  and  if 
tiM  price  paid  by  Mr.  8.  fbr  his  specimen  (one  rupee  for  two  rupees'  weight) 
vas  the  veal  value  of  Sali|ft  on  ^e  banks  of  the  Ganges,  its  use  in  the  arts 

*  In  small  ligbt  lump*,  coloor  browiotb  white ;  crternalty  anhydrons ;  interim]] jseni. 
erystalline ;  fractore  slightly  fibrous,  witli  a  lustre  resembling  asbestus ;  porous,  contaiaiag 
9»aU  «(viliet  \imtd  witli  tcaroely  perceptible  needle-like  crystnU ;  adlieret  a  Uttie  to  tbe 
iQi^oe.  Tatt«  acidulous  saiioe,  soluble  in  twice  its  weight  of  distilled  watar ;  tptodS^ 
gravity  not  aacartainad,  M  probaUj  not  quite  double  the  wei^t  of  distilled  watv; 
friable. 
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«f  dfeing;  friatlmg,  &c  dttbat  placa^  as  at  any  other  fiirilMtf  femaved^tmiit 
£»r  crrer  ronaiii  prablematiMl.  The  prieehe  paid  fbt  it  wae  that  whldi  the 
phofgleiaBB  of  India  give  for  a  dntg  to  which  thejr  attach  an  undue  merit,  and 
•n  the  eale  of  which  they  realize  a  huge  profit  tinm  their  arednlout  and 
ignorant  patienta.  A  reepeotable  authority  tells  me  that  he  has  paid  for  this 
ataff  at  Benares  one  mpee  fbr  one  rupee  weight,  and  at  more  remote  plaees 
firom  Ntpalit  is  sold  a^  a  rate  still  ikore  exorbitant.  The  average  prlee  of 
white*  Sakyu  in  Katmandu  ranges  from  19  annas  to  one  mpee  a  dhamS 
oi  three  cacha  seer,  or  from  11  tP  1^  rupees  per  pakka  maund  of  40  seers, 
and  the  eost  of  transport  to  the  banks  of  the  Ganges  or  Gandaek  is  as  foL 
lows:-— 

A  hill  porter  will  carry  two  maunds  from  hence  to  Hittmnda  for  two  rupees 
«iie  anna,  and  a  bullo<^  wUl  carry  from  thence  to  Pattut  four  maunds  at  a 
charge  of  two  rupees  seven  annas,  or  from  the  same  place  to  Chvindgaiif 
(an  the  Cfandak^  10  miles  south  of  BettUth)  for  one  rupee  14  annas.  Thus 
the  mineral  can  be  stored  at  Patna  at  an  average  cost  of  from  14  8  to  18  8 
rupees  per  maond,  and  at  ChvmdganJ  for  15  annas  per  maund  less,  L  e. 
for  18  9  to  17  9  rupees.  This  calculation  except  the  carriage  from  ^t^otmdb 
Is  made  in  N^alese  rupees,  the  dif  erence  between  whidi  and  sicca  rupees  is 
as  1^  of  the  former  to  100  of  the  latter,  and  there  is  no  additional  expense 
«xe^  an  export  duty  of  9^  per  cent,  ad  ixUorem,  levied  by  the  Nepal  govern. 
Bient,  unless  there  be  (unknown  to  me)  an  import  duty  levied  in  our  pro. 
Tinces^  on  minerals  the  product  of  this  state. 

The  quantity  now  annually  exported  from  Katmandu,  as  fkr  as  I  can  as. 
certain,  is  not  more  than  15  or  flO  maunds,  but  I  believe  that  there  would 
he  no  difficulty  in  procuring  any  quantity  required  of  it,  and  that  without  any 
addition  to  the  present  cost ;  for  as  it  is  found  without  the  previous  expense 
#f  digging  mines,  and  transported  without  the  necessity  of  making  roads^ 
an  increased  demand  would  only  have  the  effect  of  inducing  a  greater  num. 
her  of  the  hill  pe<^le  to  collect  the  stuff  in  the  hills  ot  their  neighbourhood^ 
and  convey  it  to  the  capital ;  or  perhaps  with  a  steady  demand  the  produce 
of  the  lower  hills  would  be  carried  direct  to  the  plains  by  the  collectors  of  it, 
and  the  profit  of  the  first  buyer  or  Katmandit  merchants  by  this  means  saved 
to  the  eottsomers  in  the  plains.  SaldjU  in  Nepal  as  well  as  in  India  is  at 
present  confined  exclusively  to  ose  hi  medicine  and  surgery,  and  in  both 
oonntries  it  enjoys  a  very  high  reputation,  and  is  used  in  botJh  as  a  remedy 
in  the  same  diseMes. 

In  India  it  is  in  much  greater  r^ute  than  in  the  land  6f  its  pro. 
-Anolion,  as  its  price  there  shews;  and  its  virtues  in  some  affections  are 

*  There  is  a  dark  bitnminons  substance  used  in  Nepml,  said  to  b4  cxdded  from  rocks  } 
it  b  called  "  Black  Saligit*'  1  am  ignorant  of  its  nature  ;  it  resembles  in  external  cha- 
la^ter  the  bitoniiioiit  alum  ore  (ealfed  sliple)  which  is  said  to  be  fbond  in  Sweden  and 
in  many  coal  mines  in  England,  but  there  is  much  vegetable  matter  in  it,  and  it 
is  probably  a  yegetable  production,  notwithstanding  the  belief  by  the  Nepal  physicians 
of  its  mineral  nature. 

2  Q  2 
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flaid  to  be  unequalled.  Internally  it  is  givwi  as  a  soyereign  icnedy 
in  parmSo  (gonorrhoea),  in  gleet,  gravel,  atone  in  the  Uadder,  aeoi. 
nal  weakness,  and  sometimes  in  idvine  fluxes;  its  dose  is  (to  an  adult) 
10  grains  finely  powdered  and  given  in  ghee :  it  also  composea  an  in- 
gredient in  several  of  the  compound  medicines  administered  by  the  m. 
tive  physicians,  and  is  said  (possibly  with  justice)  to  be  an  admirable  le. 
medy  in  gravel  as  well  as  in  diarrhoea.  Externally  it  is  diiefly  empleyed 
in  powder  as  a -styptic  in  recent  wounds,  and,  in  solution,  to  bniiaes  and 
q>rains,  as  well  as  a  wash  for  foul  ulcers.  In  severe  cases  of  falls  and  bniis. 
ea  it  is  internally  administered,  apparently  without  any  better  reason  than 
the  one  stated  by  themselves,  viz.  that  its  being  good  for  a  bruised  1^ 
*^  ought  to  make  it  useful  to  the  internals  of  a  hurt  man."  It  is  ranch 
prized  by  old  women  as  a  remedy  in  infantile  diseases,  such  as  slight  fever, 
diarrhoea  and  bronchitis — and  few  faqirs  who  dispense  health  to  the  bo. 
dy  are  without  this  mineraL  It  is  exported,  from  Nepai  in  small  quantitifls 
to  almost  every  part  of  India,  as  few  traders,  from  the  horse  merdumt  cf 
the  Panjdh  to  the  fiaip4ri  of  Tirhcoi,  leave  this  without  some  of  the 
drug,  and  the  faqirs,  who  flock  here  annually  in  incredible  numbers,  distiibiite 
their  small  stores  to  their  brethren  of  the  craft  at  every  pilgrimage  firaoi 
Jagamdth  to  Mdmurwar,  and  from  RdmSswxr  to  Dwarika.  This  minml 
is  not  confined  to  Nepal;  it  is  a  produce  of  seme  part  of  Behir*,  and  is  sad 
to  be  found  in  small  quantity  in  different  parts  of  the  Vindhya  range  of 
hills;  although  according  to  the  testimony  of  the  Katmandu  merchants 
<'  of  inferior  value  in  medicine  to  that  of  NepaL"  Its  use  in  the  arts  of 
calico  printing,  dyeing,  &c  does  not  seem  to  have  been  contemplated  even 
in  India,  where  those  arts  have  been  so  long  practised ;  and  although  print, 
ing  is  done  after  a  rude  fashion  throughout  the  valley  of  Nepal,  and  the 
mineral  is  a  native  of  its  surrounding  hills,  I  cannot  learn  that  it  is  ever  nsed 
in  the  making  of  mordants^  for  which  purpose  the  sulphate  of  alumina  ii 
above  all  other  salts  the  best  adapted,  and  for  which  it  is  in  such  large  de. 
mand  throughout  Europe.  It  remains  therefore  for  European  intelligenoe 
to  introduce  this  mineral  into  general  use,  and  when  it  is  considered  that  aU 
the  alum  used  in  Europe  for  dyeing,  printing,  whitening  paper,  tannmg  and 
dressing  leather,  &c  &c.  is  manufactured  by  a  tedious  and  ejq>ensive  pro- 
cess,  it  will  seem  strange  that  a  nearly  pure  native  sulphate  of  alumina 
should  be  so  abundant  within  a  few  days' journey  of  the  river  Ganges,  and 
not  have  long  ago,  attracted  the  attention  of  the  mercantile  community  of 
India,  or  the  numberless  dyers,  printers,  and  tanners  carrying  on  their 
separate  vocations  throughout  the  Gangetic  vaUey.  To  assist  Mr.  Stkvbh- 
soN  or  any  other  person  in  procuring  this  substance,  I  offer  such  aid  as  be. 
ing  on  the  spot  will  enable  me  to  give. 

*  Dr.  Hamilton  in  his  account  of  Ntpal  rays,  '*  1  have  collected  Sal^t  ia  Bduv  vitb 
my  own  hands*" 
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V. — Defence  of  Lt.  Burfs  Trisection  Instrument, 
To  the  Editor  of  the  Journal  of  the  Asiatic  Society. 
Si». 

Tbe  accompanying  obserrations  regarding  the  correctness  of  Mr.  Bust's  instm- 
meiit  lor  trisecting  angles,  described  in  No.  11,  suggested  tbemselres  to  me,  in 
comeqnenoe  of  my  attention  having  been  drawn  to  it  by  some  remarks  contained 
in  a  Bote  at  page  159  of  No.  15,  and  I  take  the  liberty  of  sending  them  to  you,  in 
the  hope,  that  should  you  think  ^em  likely  to  be  of  interest  to  any  of  your 
readera,  you  will  give  them  a  place  in  the  Journal  of  the  Asiatic  Society.  As  it  is 
not  improbable,  however,  that  ere  this  letter  reach  you  the  sabject  may  have  been 
taken  up  by  a  more  able  correspondent,  or  that  its  object  may  have  been  anticipat- 
ed by  Mr.  Burt  himself  having  forwarded  a  reply  in  defence  of  bis  invention,  I 
hope  that  in  either  of  these  cases  you  will  have  no  hesitation  whatever  in  laying 
this  communication  aside. 

In  the  note  above  alluded  to,  it  is  objected  to  Mr.  Bust's  demonstration 
of  the  correctness  of  his  instrument,  that  the  rad.  b  o  'w  not  proved  equal 
to  rad.  a  o,  and  that  it  is  in  consequence  imperfect.  In  the  way  however  in 
which  I  understood  the  description,  it  appeared  to  me  that  the  length  of  o  5  was 
emutamt^  the  leg  a  (2  being  confined  to  a  fixed  point  of  it  by  a  groove;  and  although  not 
so  expressed,  I  imagine  it  must  have  been  intended  that,  that  point  should  be  at  an 
equal  distance  from  the  centre  with  the  point  a.  Should  this  supposition  be  cor- 
rect,  the  demonstration  would,  I  imagine,  be  complete,  without  the  necessity  of 
proving  that  the  locus  of  the  point  b  is  the  circumference  of  the  circle  ;  but  that 
such  is  the  case  whenever  the  angle  is  trisected,  would  be  easily  demonstrated  as 
follows  :— Let  BAF  (flff.  1)  beany  angle  whereof  BF  is  the  chords  and  let  AC  be 
the  line  trisecting  the  angle  BAF  and  crossing  the  chord  BF  in  D.  It  is  required 
to  prove  that  if  from  the  point  B  with  the  radius  BD  an  arc  be  described  cutting 
AC  in  €  (whence  BC=BD)  then,  that  the  point  C  shall  be  situated  in  the  dr- 
ctmforeDce  of  the  circle  whose  centre  is  at  A  and  radiu8=:AB,  or  that  AC  will  equal 
AB. 

PiiBt  zl  BDA  =  ^  DAF  +  /.  AFD  {Bl  I.  32) 

=  /.  DAF  -f  Z,  ABD  (ia^.)  (No.  1.) 
Again Z.BDA=  Z  DBC-f  Z  BCD 
=  A  DBC  +  /_  BDC 
=  Z.  DBC  -f  Z  DAB  -f  Z.  ABD 
Equating  these  two  values  of  Z.  BDA,  we  have 

Z.  DAF+Z.  ABD  =  Z  DBC-f  Z  DAB  +  Z.  ABD 
•Wdng  Z,  ABD  from  each  side,  Z  DAF  =  Z.  DBC  -f  Z  DAB 
But       Z  DAB  =  i  Z  DAF  (by  hyp.)   therefore  Z  DBC  also  =  §  Z  DAP 
Whence  also  Z  DAB  =  Z  DBC 
But  the  angle    ADF  or  its  equal  ^  BDC,  or  ^  BCA 
=  ZDAB-f  ^  ABDor 
=  ZDBC-f  Z  ABD  or 
=  Z  ABC 
Whence  ABs:  AC. 
With  regard  to  the  latter  part  of  Mr.  B.'s  paper,  concerning  the  removal  of  the 
foarth  leg  of  the  instrument,  I   am  not  quite  sure  that  I  fiilly  comprehend  the 
mode  in  which  the  construction  of  the  scale  is  detailed.    If,  however,  th^  follow- 
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mg  be  a  eorrect  ezpkumtion  of  the  neaoinf ,  tiiere  cm,  I  lonfiBe,  be  bo  heiiUikw 
in  admitting  the  conclosion  he  has  drawn.  In  forming  the  scale  of  equal  parts 
upon  this  fourth  leg  AB  (/^.  2)  each  point  in  the  scale  is  to  he  successively  brooght 
to  the  circumference  by  turning  the  scale  round  the  point  A,  so  as  thAt  each  diri- 
slon  shall  in  torn  terminate  a  chord  of  the  variable  arc  AG,  and  the  Une  marhitif 
the  dMaiom  is  then  to  be  cut  on  it,  in  the  direction  of  the  radius  passing  thrafugh 
it.  At  the  same  time  the  leg  AD  being  placed  in  its  corresponding  poeitioii  (via. 
at  an  equal  distance  on  the  other  side  of  a  perpendicular  to  C6),  its  dinsknit 
will  be  marked  by  the  fame  radius,  and  this  is  to  be  done  for  every  point  of  the 
circumference  AQgW. 

The  divisions  upon  AD,  therefore,  form  a  scale  of  chords  equal  in  length  to 
those  of  the  corresponding  arcs  AG,  A^,  and  each  of  the  lines  forming  them,  wS 
by  the  construction  tend  to  the  centre  when  AD  is  so  situated  as  to  cat  off  an  are 
three  times  the  extent  of  that  of  which  AG  is  the  chord ;  and  the  application  of  the 
instrument  merely  consists  in  aiQusting  the  line  AD  to  the  chord  of  the  given  are, 
and  then  turning  round  the  movable  radius  CG  till  it  coincide  with  the  diviaioa, 
which  in  that  position  would  if  produced  pass  through  the  centre,  and  whic^  if 
the  coincidence  be  exact,  will  of  course  direct  the  radius  to  an  arc  one-third  of 
AD.  It  must  however  be  shown  that  in  any  position  of  AD  there  can  be  on^  mm 
of  the  divisions  which  tends  to  the  centre  (or  can  be  made  to  coincide  with  the 
radius),  this  may  be  easily  proved ;  for  if  PL  (fig.  2)  be  the  correct  division  on  the 
ecale,  cutting  off  (by  radius  passing  through  it)  the  arc  AG  =  one-third  of  the  arc 
AD,  and  if// be  any  other  division  belonging  to  an  arc  A  ^  the  whole  of  the  divisioas 
having  been  marked  off  in  the  manner  above  described,  then  it  may  be  demonstratid 
that  the  radius  Q/'wiU,  if  drawn  through/,  form  with//  an  angle  //nequal  to  die  aa^ 
/€  F  plus  half  the  angle^C  F*.  The  instrument  therefore  seems  to  be  complete  enough 
in  theory  without  the  fourth  leg,  but  in  use,  it  appears  to  me  that  the  want  of  it 
would  considerably  diminish  its  accuracy,  as  it  must  be  very  diAcult  to  hit  upon  the 
exact  coincidence  when  the  divisions  are  very  namerous,  and  as  any  error  at  the  point 
F  would  be  multiplied  at  G  in  the  proportion  of  the  two  distances  CF  :  CG,  this 
would  be  a  serious  evU  in  huge  angles,  as  the  focus  of  the  point  P  it  a  earT«  which 

*  The  demonstration  of  this  is  as  follows,  vide  fig.  2. 

FirstZ.  CGA=  Z.  GCM  -f  Z  CMG 

=  Z.  GCM  -f  Z.  CyA  —  Z.  yAM 

=  Z  GCM  -f  Z.  C^A  —  i  Z.  GCM  {BL  HI.  20.) 

c=Z.  CM   +  Z14GCM 

But  Z.  CGA  sr  Z  AFL  1    ^„  t.„««*u.«-.A 

And  A  CirA  =  Z  AFL  /   ^^  hypothesis) 

Therefore  substituting  these  values  in  above  equation 

ZAFL  =  ZA/?  +  lZ  GCM  (No.  L) 
Again  Z  C/D  or  A^  =  Z  CF/-f  Z  /CF 
Or  Z  AF/  4-  Z  »i/r    =  Z  AFL  -f  ^fC? 
Or,  by  substituting  the  value  of  ^  AFL  fooad  at  (No  I.) 

=  Z  A/r  4-  X/CF  +  i^  GCM 
And  snbtnctinf  Z  A/' from  each  side  of  the  equatioa 

Z  i^/^/«=  Z/CF  +  t /:  GCM 

a.RJX 
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gfaduidty  mppraach«i,  and  ultimately  (when  the  angle  triiected  equals  180*)  pasMoa 
Muroogh  the  centre. 

Mr.  B.  says  that  tlie  fourth  leg  ia  abiolutriy  necesaary  to  the  first  constractioa 
of  the  instruinent,  but  it  has  oocurred  to  me  that  by  forming  the  soale  upon  AO. 
in  a  different  manner  it  might  be  dispensed  with  altogether.  For  since  AG  ia  alwaya 
equal  (o  AF,  and  consequently  the  angles  AFG  and  AGF  also  equal»  it  follows 
that  if  the  arm  AB  be  turned  round  till  AG  coincides  with  AF,  that  the  point  G  wilj^ 
alao  coincide  with  the  point  F,  and  the  line  FL  would  form  an  angle  with  AG  ;  aa 
for  instance  the  angle  KGp  equal  to  the  angle  AFL  or  AGF.  The  inatmmeat 
would  therefore  I  think  be  equally  correct  if  the  dirisions  upon  AB  were  firat 
drawn  in  the  way  that  Mr.  B  proposes,  aa  abore  described,  and,  if  thia  1^  whan 
complete  were  aflerwarda  converted  into  the  chord  AD  by  rneninf  the  indinationa* 
of  all  the  linea  G^,  making  them  form  equal  anglea  on  the  oppoaitc  side  of  a  per-^ 
pendicular  to  AB,  for  then  Z.pG\  would  be  equal  ^BGfsZ  FGAs:^  AFG. 

Aa  1  before  observed,  the  locos  of  the  point  F  (fy,  2)  is  a  curve  passing  through 
the  centre  C.  A  representation  of  this  is  given  in  fig.  3,  which  also  shows  it  conti- 
nued, and  passing  through  the  extremity  of  a  diameter  at  right  anglea  to  GC»  which 
it  again  meets  at  M,  OM  being  equal  to  GL,  the  diameter  of  the  circle  GDL.  From 
the  drcumstaacea  of  the  diatance  DK  being  always  equal  to  3  vers-ain.  Z,  1>QQ 
(which  may  be  easUy  deduced  from  Mr.  Burt's  theorem)  may  be  derived  an  aqoan 
tioA  to  the  cnrve  when  the  co-ordinates  originate  at  the  centre  (r  being  :=sGC) 

r»  r« 

y»=2rx— *«  + r  ^  2r*4- *. 

2  4 

Aa  it  is  also  easOy  described  geometrically,  it  affords  a  very  simple  form  for  tbe 
construction  of  an  iastnunent  for  triseetiag  any  angle  from  0  to  18(^*,  and  consist- 
ing of  a  tingle  piece  only.  A  representation  of  one  which  I  have  lately  made  up, 
and  found  to  answer  my  expectations  fully,  is  given  in  fig.  4.  It  consists  simply 
of  an  ivory  scale,  whose  edge  is  sloped  off,  and  accurately  formed  to  the  figure  of 
the  cnrve  GKC  (Jiff.  3),  and  a  small  part  of  the  diameter  GL  produced  on  each 
aide  to  ensnre  its  accurate  adjustment  to  one  of  the  sides  containing  the  given 
angle,  for  which  purpose  also  small  portions  of  the  edge  at  C  and  G  are  cut  away, 
in  order  that  the  coincidence  of  these  two  points  with  the  centre  and  point  G  of 
the  chord  of  the  given  angle  may  be  accurately  determined.  As  no  graduation 
whatever  is  necessary  the  instrument  is  very  easily  made,  and  the  application  of  it, 
which  is  also  extremely  simple,  will  be  understood  from  the  following  example  : 
I  most  first  mention,  however,  that  for  more  convenient  meaaurement  the  exact 
length  of  the  radius  GC  is  laid  off  on  the  centre  of  the  scale  between  the  points 
M  and  N. 

Let  GCD  {/Iff,  4)  be  any  angle  to  be  trisected. 

From  the  point  C  with  the  distance  CG  or  MN  as  a  radius,  describe  an  arc  OLD* 
Draw  the  chord  GD,  then  apply  tbe  scale  so  as  to  make  its  edge  coincide  with  the 
aide  CG  of  the  given  angle,  and  the  point  C  with  the  centre  of  the  circk 

*  From  this  eqoation  may  be  derived  the  other  properties  of  the  cvvq  joft  fl»ei^ 
6ooed.  For  instance  if «  he  taken  equal  to  o,  then  y  becomes  ^  e  Or  r  ^;  GH*  If « :=^ 
r,  then  y  also  becomes  :=  o  or  r  ^3  =  OF;  andUistiy,if  «  betaken  equal  U)  8  r,  than  y 
becomes  ==  o  or  an  imaginary  qoantity.  The  curve  will  therefore  paM  throogh  the  yailllf 
0,C,HandM. 
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OLD,  and  of  coarse  since  the  radios  is  by  construction  equal  to  GC,  the  point  G 
will  coincide  with  the  point  G  (of  the  chord).  M^ke  a  mark  at  the  intenection 
of  the  curre  GKC  with  the  chord  GD,  and  a  fine  drawn  from  the  centre  Ihrosfh 
that  point  (K)  will  trisect  the  giren  angle.  As  the  cnrre  GKC  is  the  locos  of  the 
^int  D  in  fig.  1,  when  DB  is  equal  to  BC  and  AB=:AC,  which  corresponds  vilk 
the  conditions  of  Mr.  Burt*b  demonstration,  it  is  unnecessary  for  me  to  trouUe  yoa 
with  any  proof  of  the  c»orrectness  of  the  instrument  in  addition  to  that  already 
given  by  him.  By  extending  the  principle  and  making  use  of  different  curresf  tad 
with  some  necessary  modifications,  an  instrument  might  be  constructed,  in  A9k§k 
piece,  to  divide  any  given  angle  in  any  given  ratio  (within  moderate  limits),  but  n 
I  have  no  hopes  that  any  contrivance  for  this  purpose,  however  simple  in  applica- 
tion, or  comprehensive  in  its  powers,  will  ever  supersede  the  good  old  method  by 
trials  with  the  compasses,  I  shall  not  further  trespass  on  your  patience  by  iadolg- 
ing  in  any  nsdess  speculations  on  the  subject. 

I  am,  Sir, 

Your  obedient  servant, 
MtutUtpatam^  ^*  S. 

2rd  July,  1833. 

P.  S.  I  imagine  Mr.  Burt's  parallel  lines  passing  through  the  same  point  sie 
intended  to  be  referred  to  different  places,  being  coincident,  and  passing  throogh  the 
centre  when  refrrred  to  the  plane  of  the  instrument,  but  parallel  when  referred  lo 
one  perpendicular  to  it. 


VT. — Computation  of  the  Area  of  the  Kingdoms  and  PrincipaHtiei  of 
"~  India. 

CapUin  J.  Sutherland,  late  Private  Secretary  to  the  Vice-President,  haviogheea 
recently  engaged  in  the  preparation  of  a  note  on  the  political  reiataons  of  the 
British  Government  in  India,  adopted  a  mode,  on  the  recommendation  of  the 
Surveyor  General,  of  obtaining  in  a  rough  way  the  area,  or  contents  in  sqaaie 
miles,  of  each  state,  without  the  labour  of  elaborate  calculation,  to  which  the  im- 
perfect data  of  our  maps  of  the  country  could  not  ensure  very  great  accuracy. 

The  boundaries  of  each  state  having  been  marked  off  on  a  skeleton  map  drawa 
on  paper,  of  equable  texture,  as  accurately  as  this  could  be  done  from  informatioa 
procurable  in  the  Surveyor  General's  Office  and  the  Political  Department,  the  whok 
were  cut  out  with  the  greatest  care,  and  weighed  individually,  and  collectively  ai  a 
check,  in  the  most  delicate  balance  of  the  Calcutta  Assay  Office.  The  weightB  wot 
noted  to  the  thousandth  part  of  a  grain,  the  balance  being  sensible  to  the  tcstk 
part  of  that  minute  quantity.  Fifteen  precisely  equal  squares  of  paper  (nnfortoaaldy 

*  If  the  whole  carve  be  used  and  the  chord  produced  each  way,  it  will  intersect  it  a 
three  points  (as  shown  at  KK*Vi'*Jtg.  3),  giving  as  many  positions  of  the  line  CK,  and  is 
many  aolatioDs  of  ike  problem.  In  this  case  the  intersection  with  the  interior  loop,  as  it 
K,  marks  the  third  of  the  given  angle,  while  those  with  the  exterior  braBches  of  the 
corve  trisect  its  complement  (or  if  laiger,  its  excess  beyond  90*)  and  sqpplemcat. 

f  The  locos  of  the  point  of  bisection  for  instance  would  be  a  sesncircle  on  thedb- 
""  f  GO. 
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not  the  same  as  that  used  Ibr  the  map)  were  previously  weighed  to  ascertain  the 
extent  of  rariatioii  to  which  such  a  mode  of  measurement  would  be  liable :  the  re- 
salts  were  not  very  farorablc,  neither  was  the  paper  of  such  equal  texture  as  might 
be  fairly  compared  with  that  used  for  the  map  :  the  weights  were  as  follows— (to 
Ibe  nearest  hundredth  of  a  grain,)  apparently  'increasing  towards  the  edges  of  the 
sheet. 

1  =  2.65  grains,  6  =  2.95  grains,  11  =  3.05  grains. 

2  =  2.65  7  =  2.90  12  =  2.75 

3  =:  2.65  8  =  2.90  13  =:  2.65 

4  =  2.68  9  =  2.80  14  =  2.65 

5  =  2.80  10  ==  3.10  15  =  2.75 

Before  setting  to  work  on  the  states,  an  index  or  unit  of  100  square  degrees,  cut 
/rom  the  same  paper,  was  first  Weighed  to  serve  as  a  divisor  for  the  rest. 

The  weighing  process  commenced  in  the  driest  part  of  the  day,  taking  the  whole 

of  the  papers  together;  thus  the  continent  of  India  weighed  127.667  grains  troy. 

The  sum  of  the  individual  weights  of  the  separate  states  was  127.773.  The  addition 

was  proved  to  proceed  firom  the  hygrometric  water  absorbed  towards  the  evening ; 

thus  weighed,  the  British  states  weighed  at  first  74.366,  at  the  conclusion  74.445 ;  the 

native  powers,  at  first  53.301 ;  the  sum  of  them  weighed  individually  was  53.407  ; 

aAerwards,  weighed  in  groups  53,456,  being  later  in  the  evening.  In  drawing  out  the 

table  for  calculation,  proper  corrections  were  applied  to  neutralize  this  source  of 

error,  but  coupled  with    the  previous  examination  of  the  texture  of  paper,  it  is 

saflkient  to  shew  that  the  following  table  must  be  looked  upon  only  as  a  rough 

appnndmatiofi  in  the  absence  of  better  information.    The  superficial  area  of  Hin* 

dostan,  exclusive  of  the  independent  states  of  Nipal,  Lahore,   &c.  according  to 

Hamilton,  between  the  latitudes  of  8^  and  35*  north, and  the  longitude  of  68>  and 

92*  east,  cannot  be  estimated  at  more  than  1,280,000  English  square  miles :  and 

the  portion  belonging  to  the  British  and  their  allies,  at  1,103,000  :   this  estimate 

agrees  very  well  with  the  present  statement. 

Square  mUes. 

The  area  of  the  native  states  in  alliance  with  the  British  Govern- 
ment was  found  to  be, 449,845 

That  of  the  territory  under  British  rule  with  the  remaining  small 
states  and  jdgfrdars, 626,746 

Superficial  area  of  all  India,. 1,076,591 

.  The  extent  of  coast  from  Cape  Negrais  to  the  frontiers  of  Sinde  is  3622  British 
miles,  the  breadth  from  Surat  to  Silhet,  1260  miles. 

Captain  Sutherland  classifies  the  native  states  of  India  under  the  three  fol- 
lowing heads: 

1. — ForeigHy  viz.  Persia,  Kabul,  Senna,  the  Arab  tribes,  Siam,  Acheen. 

II. — Sxtemaly  on  the  frontier:  viz.  Ava,  Nepal,  Lahore,  Sinde. 

III. — Internal,  which  are  those  included  in  the  present  list.  All  of  these  have 
relinqoished  political  reUtions  with  one  another  and  with  all  other  states.  They 
are,  according  to  the  nature  of  their  relations  or  treaties  with  the  English,  divided 
into  nx  classes : 

First  Class.  Treatiee  qfentive  and  dtfensive :  right  on  their  part  to  claim 
prote^tiom^  external  and  internal,  from  the  Britieh  Oovemment:  right  on  its  part 
to  iniarfert  ia  their  intemal  nffaire. 
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1.  Oude,  oonUining,  by  weigbmenty. . .  •     23,923   by  Hamutow^  20,009 

2.  Mysore, 27,999    27,000 

3.  Berar  or  Nagp6r, 56,723     70,000 

4.  TrETanoote, 4,574     , «,0H 

5.  Cochin, 1,988    2,000 

Second  Class.    Trtaiiet  offimnve  and  d^femive:  right  om  ikehr  ptari  to  dmm 

proteetUm,  external  and  internal^  from  the  ^ritiak  Oooemment,  and  totJkeaidrfiit 
troops  to  reaUaie  their  jn$t  claims  front  their  own  entfjeete  i  no  right  em  Ha  part  te 
interfere  in  their  internal  affexre, 

Sqnuenilei.  Squn  sBh. 

6.  Hyderabad,  coDtaining,  by  weighment,     88,884    by  Hamilton,  96,000 

7.  Baroda, 24,950 12,000 

Third  Class.    TreeHee  ofemiee  and  defensive^  etates  maetlg  trihmtmyj  at- 

knowUdging  the  e%ipremaeg  qf,  andpromieing  eebordniate  eo*operaiion  to^  the  British 
Goeemments  hut  supreme  rulers  in  their  own  domame, 

8.  Indore,  oontaining, 4,245  s^nave mOes. 


mi^mfdiia  SfofM.  Sqdara  mikt. 

9.  Oiidfp6r,(H.  7,300,)  11,784  16.  Jesalmfr, 9,779 

10.  Jeyp6r, 13,427  17.  Kishengnrfa,   ....  724 

11.  Joadp6r, 34,132  18.  Baii8w4ra, 1,44# 

12.  Kotah,  (H.  6,500,)  4^89  19.  Ptart4bgurh,  ....  1^7 

13.  B^ndf,  (H.  2,500,)  2,291  20.  D4iigarp6r, ..  ..  2,005 

14.  Alnrar, 3,235  21.  KeroU,  1^78 

15.  Bikhanir, 18,060  22.  Serowi,  3,024 


23.  Bhurtpitr,  (by  Hamilton,  5,000,) l,94tf 

24.  Bhopal,  (ditto  5,000,) 6,772 

25.  Kutcb,  (H.  with  the  Runn  13,300  J 7,396 

26.  Dh4r  and  Dewas, « 1,466 

27.  Dhdlp&r, 1,626 

128.    Rewab, 10,310 
fDhattca,! 
29.'(  Jh4niil,     \ 16,173 
iTerhi,     J 

30.    Sawantwari,    935 

Fourth  Class.    Quaraniee  and  protection,  subordinate  eo^eperation,  hut  av- 
premaeg  in  their  own  territorg, 

fTonk, 1,1031 

31.    Ameer  Khan,  <  Seronj,  ....      261  y  ....     1,633  square  auks. 
iNlmbahara,       269  J 

aMSlt'tJ^rSd.} »M02 

Fifth  Class.    Amitg  and  friendship. 

33.  Gwalior,  containing, 32,944  square  miles. 

Sixth  Class.    Protection,  with  right  on  the  part  qf  the  Britieh  Qaeermwst  Is 

tentrol  internal  sffinrs. 

34.  Sattara,  containing,  •  • 7,943  square  miks. 

35.  KoUp6r, 3,184 

•  Thit  oolanui,  and  other  Itemt  marlud  H.,    catFKted  ftom  IUmiltox's  HiadnttHi  bf  waif  at 
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Of  the  above  ttetet,  four  are  Mohammedan ;  m.  Hyderabad,  Oude,  Bbopal,  aad 
Tonk.  Of  the  Hlnda  states,  eight  are  Marhatta ;  yiz.  Sattara,  Gwalior,  Nagp6r» 
Indore,  Banda,  Kolap4r,  Dhar,  and  Dewas. 

Nineteen  are  R^pot ;  m.  Ondip&r,  Jeyp6r,  Joudp6r,  B&ndi,  Kotah,  Kutcb, 
Alwar,  Bbikanir,  Jesalmir,  Kisbengarh,  Binsir&ra,  Pert4bgarh,  D6ngerp6r,  KeroU, 
Serowi,  Rewah,  Dhattea,  Jbanaf,  Terbf. 

Six  are  of  other  Hindu  tribes  ;  ?is.  Mysore,  Bbartpitr,  Travanoore,  S^nrantwirl, 
Cochin,  and  Dholp&r. 

Besides  these  allied  states,  there  are  the  following  inferior  Rajships  and  J&gir« 
daris:  viz.  CboU  Nagpiir,  Sirgi^jer,  Sambhalp^r,  Singhbhum,  Oudfp^r,  Ma- 
iiip4r,  Tanjore,  the  Bareich  family,  Ferosp&r,  Merich,Tko8gaon,  Nepani,  Akulkote, 
and  those  of  the  Sigar  and  Nerbndda  country ;  also  Sikkim  and  the  states  of  th« 
northern  hills. 


V II. — ^MraCBLLANBOUS. 

1.— /iMpoWa/ton  aflc^Jrvm  Bottom, 

The  arriral  of  the  Tuscany,  with  a  cargo  of  ice  from  America,  fom&s  an  epoch 
in  the  history  of  Calcutta  worthy  of  eommemoratioo,  as  a  facetious  friend  remark- 
ed, in  a  medal  ofJroiM  silver.  In  the  month  of  May  last,  we  receiired  a  present 
of  some  ice  from  Dr.  Wise  at  HugU,  (whose  efforts  have  so  long  been  directed 
to  the  extension  of  its  manufiu^ture  by  the  native  process*,)  as  a  proof  that  the 
precious  luxury  might  be  preserved  by  careful  husbandry  until  the  season  when  its 
eo(4ness  was  most  grateful : — little  did  we  then  contemplate  being  able  to  return  the 
compliment  with  a  solid  lump  of  the  clearest  crjrstal  ice,  at  the  conclusion  of  the 
rains  !  nor  that  we  should  be  fiually  indebted  to  American  enterprise  for  the  realisa- 
tion of  a  pleasure  for  which  we  have  so  long  envied  our  more  fortunate  country-men 
in  the  upper  provinces ;  nay  even  the  beggars  of  Bcdkhara,  who,  in  a  climate  at  timea 
more  sultry  than  ours,  according  to  Lieut  Buknbs,  **  purchase  ice  for  their 
water  even  while  entreating  the  bounty  of  the  pasMOger  f!"  Professor  Lbslib, 
with  his  thousand  glass  exhausters,  and  his  beautiful  steam  air-pumps,  tanta- 
lised us  with  the  hopes  of  a  costly  treat,  and  mined  poor  Tatlob  the  bold  adopter  of 
liis  theory :— but  science  must  in  this  new  instance,  as  on  so  many  former  occasions, 
confte  herself  vanquished  or  foresti41ed  by  the  simple  practical  discovery  that  a 
body  of  ice  may  be  essily  conveyed  from  one  side  of  the  globe  to  the  other,  cross^ 
ing  the  line  twice,  with  a  very  moderate  loss  from  liquefaction. 

We  are  indebted  to  Mr.  J.  J.  Di^^wbll,  the  agent  for  the  proprietors,  for  the 
following  interesting  particuUrs  relative  to  theTuscany's  novel  cargo,  and  the  mode 
of  shipping  ice  from  America  for  foreign  consmnption. 

The  supplying  of  ice  to  the  West  Indies  and  to  the  Southern  States  of  the  Unioa» 
New  Orleans,  &c.  hM  become  within  these  few  years,  an  extensive  branch  of  trade, 
under  the  successful  exertions  of  its  originator  Pbbdbbio  Tudob,  Esq.  of  Boston, 
with  whom  S.  Austin,  Esq.  and  Mr.  W.  C  Roobbb  are  associated  in  th^  present 
•peculation. 

*  See  pege  80  of  the  present  volome,  and  former  notices  in  the  Oliamiikm, 
^  Joornal,  vol  ii.  p.  939. 
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The  ponds  from  which  the  Boston  ioe  is  cat  are  situated  within  ten  miles  of  Ihc 
city.  It  is  also  procured  from  the  Kennebec  and  Penobscot  rirers  in  the  State  ol 
Maine,  where  it  is  deposited  in  ice  houses  upon  the  banks,  and  shipped  from  thcaee 
to  the  Capital.  A  peculiar  machine  is  used  to  cut  it  from  the  ponds  in  blocks  of 
two  fleet  square,  and  from  one  foot  to  eighteen  inches  thick,  raiying  according  te 
the  intensity  of  the  season.  If  the  winter  does  not  prove  serere  enoogli  to  frreae 
the  water  to  a  conrenient  thickness,  the  square  slabs  are  laid  again  orer  tbe  sheet 
ice,  until  consolidated,  and  so  recut.  The  ice  is  stored  in  ware-houses  constnct- 
ed  for  the  purpose  at  Boston. 

In  shipping  it  to  the  West  Indies,  a  v^oyage  of  10  or  15  days,  little  precention  is 
used.  The  whole  hold  of  the  ressel  is  filled  with  it,  having  a  lining  of  tan  aboat 
four  inches  thick  upon  the  bottom  and  sides  of  the  hold,  and  the  top  lifts  isorered 
with  a  layer  of  hay.  The  hatches  are  then  closed,  and  are  not  allowed  to  be  opened 
till  the  ice  is  ready  to  be  discharged.  It  is  usually  measured  for  shipping,  and  eaek 
eord  reckoned  at  three  tons :  a  cubic  foot  weighs  58ilbs. 

For  the  voyage  to  India,  a  much  longer  one  than  had  been  hitherto  attempted' 
some  additional  precautions  were  deemed  necessary  for  the  preservation  of  the  ioe. 

The  ice-hold  was  an  insulated  house  extending  from  the  after  part  of  the  forward 
hatch  to  the  forward  part  of  the  after  hatch,  about  50  feet  in  length.  It  was  ooa- 
Btructed  as  follows  : 

A  floor  of  one-inch  deal  planks  was  first  laid  down  upon  the  dunnage  at 
the  bottom  of  the  vessel :  over  this  was  strewed  a  layer  one  foot  thick  of  tan, 
that  is,  the  refuse  bark  from  the  tanners'  pits,  thoroughly  dried,  which  is  fosnd  te 
be  a  very  good  and  cheap  non-conductor;  over  this  was  laid  another  deal  plankiag, 
and  the  four  sides  of  the  ice-hold  were  built  up  in  exactly  the  same  manner,  insal- 
ated  from  the  sides  of  the  vessel.  The  pump,  well,  and  main  mast  were  bond 
round  in  the  same  manner* 

The  cubes  of  ice  were  then  packed  or  built  together  so  dose  as  to  leave  no  space 
between  them,  and  to  make  the  whole  one  solid  mass :  about  180  tons  were  thus 
stowed.  On  the  top  was  pressed  down  closely  a  foot  of  hay,  and  the  whole  wai 
shut  up  from  access  of  air,  with  a  deal  planking  one  inch  thick,  nailed  upon  the 
|0wer  surface  of  the  lower  deck  timbers ;  the  space  between  the  planks  and  the  deck 
being  stuffed  with  tan. 

On  the  surface  of  the  ice,  at  two  places,  was  introduced  a  kind  of  float,  having 
a  guage  rod  passing  through  a  stuffing  box  in  the  cover,  the  object  of  whidi  was 
to  note  the  gradual  decrease  of  the  ice  as  it  melted  and  subsided  bodily. 

The  ice  was  shipped  on  the  6th  and  7th  of  May,  1833,  and  discharged  in  Calcutta, 
on  the  13th,  14tb,  15th,  and  16th  September,  making  the  voyage  in  four  months  and 
seven  days. 

The  amount  of  wastage  could  not  be  exactly  ascertained  from  the  sinking  of  the 
guages,  because  on  opening  the  chamber  it  was  found  that  the  ioe  had  melted  between 
each  block,  and  not  from  the  exterior  only  in  the  manner  of  one  solid  maaa  as  was 
anticipated.  Calculating  from  the  rods  and  from  the  diminished  draught  of  the 
ship,  Mr.  DixwBLL  estimated  the  loss  on  arrival  at  Diamond  Harbour  to  be  fifty-five 
tons.  Six  or  eight  tons  more  were  lost  during  the  passage  up  the  river,  and  probably 
twenty  in  landing.  About  one  hundred  tons,  say  three  thousand  maunds,  were 
finally  deposited  in  the  ice  house  on  shore,  a  lower  room  in  a  house  at  Brigfatmaa's 
ghaut,  rapidly  floored  and  lined  with  planks  for  the  occaiion. 
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The  sale  bas  not,  we  believe,  been  so  rapid  as  migbt  bave  been  expected,  amount- 
ing to  no  more  than  ten  maunds  per  diem,  altbougb  Mr.  Rogers  has  fixed  the  price 
at  the  low  rate  of  4  annas  per  seer,  one  half  the  price  estimated  for  the  Hoglf  ice, 
which  was  still  calculated  to  be  somewhat  cheaper  in  proportion  than  saltpetre. 
The  public  requires  to  be  habituated  to  it,  and  to  be  satisfied  of  the  economy  of 
ita  rabstitution  for  the  long  established  process  of  cooling.  There  may  also  be 
some  doubts  of  the  best  mode  of  preserving  so  fleeting  a  commodity,  but  on  this 
head  we  cannot  but  advise  an  imitation  of  the  methods  pursued  on  a  large  scale  on 
board  of  the  Tuscany.  For  the  application  of  the  ice  to  the  purposes  of  cooling 
ample  directions  have  been  given  in  the  Gleanings  of  Science,  vol.  iii.  p.  120.  A 
box,  or  basket,  or  tin  case,  with  several  folds  of  blankets,  or  having  a  double  case 
lined  with  paddy  cbaiT  or  any  non-conducting  substance,  will  preserve  the  ice  until 
wanted,  and  for  cooling  water  or  wine  the  most  effectual  method  of  all  is  to  put  a 
lump  of  the  dear  crystal  into  the  liquid  :  the  next  best  is  to  spread  fragments  upon 
the  bottles  laid  horizontally,  and  leave  them  wrapped  in  flannel  for  a  couple  of  hours. 
'  So  effectual  was  the  non-conducting  power  of  the  ice-house  on  board,  that  a 
thermometer  placed  on  it  did  not  differ  perceptibly  from  one  in  the  cabin.  Prom  the 
temperature  of  the  water  pumped  out,  and  that  of  the  air  in  the  run  of  the  vessel, 
Mr.  DixwBLL  ascertained  that  the  temperature  of  the  hold  was  not  sensibly  affected 
by  the  ice.  Upon  leaving  the  tropic  and  running  rapidly  into  the  higher  latitudes, 
it  retained  its  heat  for  some  time,  but  after  being  several  weeks  in  high  latitudes, 
and  becoming  cooled  to  the  temperature  of  the  external  air  and  sea,  it  took  more 
than  ten  days  in  the  tropics  before  the  hold  was  heated  again  to  the  tropical  standard. 

Mr.  DixwELL  has  favoied  us  with  a  sight  of  the  daily  register  kept  by  him- 
self on  board,  which  we  regret  we  have  not  space  to  insert  at  length  : — ^The  follow- 
ing extracts  however  will  serve  to  impart  qome  of  the  useful  information  gleaned 
in  this  first  experimental  passage  from  Boston  :  we  sincerely  hope  and  believe  that 
it  will  afford  ample  encouragement  for  a  repetition  of  the  speculation,  and  eventu- 
ally for  a  regular  annual  consignment  of  this  new  staple  produce  of  the  northern 
continents  !  a  scheme  is  now  in  circulation  for  supplying  ice  all  the  year  round  at 
2  annas  per  seer. 

Bjttraetijrom  the  Log  qf  the  Sh^  Tuicany.^, 
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o 
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71 

• 

70 
68 

73 
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W. 
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ditto, 
/average  temp. of  N. 
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i 

83 
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7.1 

E. 
N.E. 
N.E. 

S.E. 

19 

4   04  S 

99   91 

89 

80 

S.E. 

^    W.V.5. 

CHsTing  occHloa  to  open  the  run  scuttle,  found  the  air  pouring  'up  ftom  the  hold  quite  warm :  a 
tbenn.  whidi  stood  at  80"  in  the  cabin,  rose  to  84*  in  the  run.] 
30|93S9is899|76        |73        |9i9 

£  July  9.  boted  with  an  auger  into  the  ice  house,  under  the  main  hatdi,  and  came  to  ice  at  10  incfaea 

ftom  the  top.    Cargo  as  usual  dry.] 

July       4|9938il938179|70       |0  |W.     |  fresh  winds. 


(av.  temp.  S.  tropic.  A, 
W^  W.  7^.0. 
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piMtowl  of  thcninal  10  inkittt«panipiiif»  required  an  iKNor  to  ftee  the  dip  taam  wttarvmiagta 
crmrkiwiM,  and  luvteg  been  90  deyt  on  one  tack.  She  be*  been  pumped  cnt  gautnUj  4m  itiaam, 
or  about  170  strokee  per  diem.] 

IS    198   588.1    1987E    I      6P     I      M>        I  fnaM.     I  &  W.   I  iearmH 

18    |»  »     I  S3  10       I      68      I      70         I     iTS       I  N.W.  |    in  the  wane  Ckpt 

[Steee  lea;Tiiig  the  trades,  the  water  pumped  from  thje  hold  baa  been  r  to  ff*  wanner  than  the  ica.] 
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88 
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86 

86 

s.  w. 

Diamond 

Harbour. 

88 

88 

s.  w. 

ditto. 
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RediB 
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ttght. 


Avemge  temperature  of  S.  Tropic  Indian  Ocean,  Air81*.3S  Sea,  81*.30 


85.35 
Sea,  74.17 


N.  Tropic  to  Diamond  Hr.  86.4 

ATcrage  temperature  of  the  whole  voyage.      Air  73.89 
Do  of  former  voyagee— 

6  June  to  18  Sept.  1897  71*71 

16  June  to   6  Oct    1898  71*98 

15  June  to  18  Oct   1890  70.16 

9  Aug.  to  18  Dec.  1880  71*58 

99  Aug.  to  16  Jan.  1831-9  7437 

2.^0m  tkeAetimqfwariout  lAgktt  t^Mii  the  Retina.  By  Sir  D.  Brewiter. 

When  the  eyes  are  exposed  to  strong  lights,  objects  cannot  be  seen  of  their  tras 
colours,  and  eren  lights  of  ordinary  intensity  produce  a  decided  deterioration  ia 
the  tints  of  a  fine  picture.  Hence  it  is  that  we  see  paintings  to  most  advaat^e  whca 
we  yiew  them  through  two  blackened  tubes  held  close  to  the  eye.  By  this  mesas 
the  colours  are  not  only  more  brilliant,  but  ftdnt  lights  are  brought  oat  which 
would  otherwise  have  been  OTcrpowered  by  the  action  of  lateral  light  upon  the 
retina.  If  we  turn  a  picture  upside  down,  and  look  at  it  with  the  head  in?efte<, 
a  similar  effect  is  produced,  because  the  image  is  received  upon  a  part  of  the  retiaa 
which  is  not  so  frequently  used  ;  and  it  is  for  the  same  reason  that  the  cotoars  of 
the  sky  and  of  the  landscape  near  the  horiaon  are  so  beautifully  seen  by  looking  at 
them  either  between  the  legs,  or  beneath  the  arm  with  the  head  inverted. 

It  is  well  known  that  the  human  complexion  is  seen  to  greater  advmnti^  in 
candle,  than  in  day-light,  unless  the  complexions  are  very  ruddy.  This  arises  from 
there  being  so  much  more  red  in  candle,  than  in  day-light.  There  are  certain  states 
indeed,  of  the  atmosphere,  when  dark-blue  clouds  prevail,  in  which  the  ordinaiy 
complexion  appears  to  great  disadvantage ;  and  persons  in  variable  health  are  oftca 
described  as  looking  ill,  when  the  change  arises  from  the  prevailing  ookrar  of  the 
clouds. 

When  gas-lights*  were  first  introduced,  it  was  a  common  complaint  i 
who  frequented  the  theatre  that  they  injured  the  personal  appearance  of  the  i 
ence.  This  bad  quality  made  them  so  unpopular,  that  a  red  colour  was  < 
nicated  to  the  light  by  inclosing  it  in  a  reddish  coloured  gUss.  The  effect^  ] 
arose  from  the  great  quantity  of  light  which  was  used,  and  from  its  i 
the  retina ;  and  if  the  same  intensity  of  light  had  been  obtained  either  from  ofl  or 
from  candles,  the  same  effect  would  have  been  produced.  Our  e3re8  are  now  so 
much  accustomed  to  the  use  of  strong  lights  that  the  retina  is  not  so  easily  rendered 
insensible  to  the  red  rays,  and  the  blue  colour  of  the  light  is  no  longer  ccMnplaioed 
of.    It  is,  however,  still  observed,  by  those  who  hare  been  for  the  first  time  t 
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togis  flkniiiMtioii,  sad  the  9jm  of  svcli  peraoas  bmuI  therefore  Monrt  an  appren- 
ticeship before  they  learn  to  aee  objects  in  their  true  colours. 

The  blue  colour  of  gas-light  was  ascribed  to  the  badness  of  the  gas ;  and  the 
sppsrent  remoral  of  this  injurions  quality  has  been  attributed  to  its  increased  purity 
ind  to  improred  methods  of  burning  it:  but  the  truth  is,  that  bad  gas,  or  an 
imperfect  combustion  of  good  gas,  produces  a  much  redder  light  than  good  gas 
burnt  in  the  best  manner.  The  smoke  which  is  produced  in  the  former  cases 
ianriably  reddens  the  flame,  and  its  perfect  remoTal  causes  the  gM  to  approximate 
to  the  light  of  the  sun,  which  is  always  bluer  than  that  of  the  whitest  flames  from 
wax,  oil,  or  tallow. 

There  is  a  rery  pretty  experiment  illustratire  of  some  of  the  preceding  obserra- 
tioDs,  which  is  easily  made.  Place  two  candles  at  the  distance  of  two  or  three  feet 
from  the  eye,  and  about  one  foot  from  each  other,  and  hanng  closed  one  eye,  fix  the 
other  intently  upon  either  of  the  candles,  as  if  it  were  examining  with  attention 
some  point  of  the  wick.  The  other  candle  will  be  seen  by  indirect  vision,  and  after 
a  little  time,  it  becomes  much  brighter  and  bluer  than  the  first,  in  consequence  of 
the  part  of  the  retina  on  which  its  light  falls  being  more  susceptible  than  the  more 
frequently  used  portion  in  the  axis  of  the  eye,  upon  which  the  light  of  the  second 
is  incident.  The  higher  degree  of  excitation  of  the  retina,  produced  by  the  candle 
seen  indirectly,  renders  that  portion  of  the  membrane  less  sensible  to  the  red  rays ; 
and  if  the  excitation  is  continued,  the  image  will  become  actually  blue,  and  will  be 
sonrounded  with  a  halo  of  yellow  nebulous  light  The  blue  image,  indeed,  will 
sometimes  disappear,  and  leare  nothing  in  its  place  but  a  nebulous  hole. — PkiL 
MMff.  MoreK  1833. 

3.—- ^«5t/ancet  eontamed  in  Opium 

M.  pBtLSTiER  in  an  elaborate  memoir  on  opium  printed  in  the  Amutlei  de  Ckim^t 
mentions  the  following  principles  as  contained  in  opium ;  viz.  narootine,  mor- 
phia, meconic  acid,  meconine,  narceine,  caoutchouc,  gum,  bassorine,  lignine,  resiuy 
brown  acid,  and  extractire  matter,  fixed  oil,  and  a  volatile,  but  non-oleaginous  prin  • 
ciple,  which  rises  in  distillation  with  water. 

Added  to  these  substances,  M.  Bitxb  announces  (Journal  de  Pharmaeie,  Aprils 
1832],  another  peculiar  principle ;  it  is  bitter,  crystallizable,  forms  salt  with  acids, 
especially  with  acetic  acid,  with  which  it  gives  crystals  in  the  form  of  very  white 
scales,  and  with  sulphuric  add,  white  silky  crystals ;  no  name  is  given  to  this  sub- 
stance by  its  discoverer. 

M.  RoBiQUBT,  it  also  appears,  has  separated  a  new  alkali  firom  opium,  which  he 
caKs  paverin.  Only  a  few  details  of  its  properties  are  yet  given  (Journal  de  Pharm. 
Nov.  1832).  It  differs  very  remarkably  from  other  vegeto-alkalies  in  being  soluble 
in  water ;  saturates  acids,  is  insoluble  in  potash,  and  contains  much  azote ;  it 
is  very  poisonous,  and  acts  very  particularly  on  the  spinal  marrow.— PiN/.  Msff. 

A.'-'DHilkqfCMptaimJ,  /X  Herbert, 
It  b  with  feelings  of  sincere  grief  that  we  record  the  loss  of  our  most  worthy 
friend  and  late  coadjutor,  Captain  J.  D.  HaiuiBnT,  at  Lukhnow  on  the  24th  instant 
He  had  been  for  some  time  suffering  under  the  effects  of  the  climate  :  a  sudden 
determination  of  blood  to  the  bead  was  the  immediate  cause  of  the  fotal  event 
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I. — A  viiit  to  the  Gold  Mime  at  Battang  Moring,  and  Summit  of  Mount 
Ophir,  or  "  Gunong  Ledang,"  in  the  Malay  Peninsula.     By  Lieut.  J.  . 
T.  Newbold,  2Zrd  Regt.  Mad.  L.  Inf.  I^V  ' 

Oq  the  20th  April,  I  arrired  at  Aseahan  from  Malacca  on  route  to 
Mount  Ophir.  Aeeahan  lies  about  31  miles  E.  N.  £.  from  Malacca^ 
aad  18  our  most  advanced  outpost  towards  the  frontier  of  the  independ- 
ent state  of  Muar.  The  stockade  is  situated  on  the  summit  of  a  knoU 
partially  cleared  of  wood  and  crowned  by  cocoanut  trees ;  it  consists 
of  a  defence  of  upright  piles  driven  deep  into  the  ground,  and  is  about 
sixteen  yards  square,  with  a  low  banquette  running  round ;  enclosed 
by  this  is  a  small  unfinished  caserne  capable  of  accommodating  thirty 
men,  constructed  of  Atap.  The  knoll  terminates  on  the  north-east  and 
west  in  a  swampy  sawah,  and  is  approached  by  a  footpath  traversing 
Bome  rough  ground  from  the  south ;  through  the  eastern  part  of  the 
sawah  runs  the  Astahan  rivulet,  and  beyond  this  is  a  stretch  of  forest 
amid  which  lies  enshrouded  Ophir's  gigantic  foot.  Assahan,  owing 
to  the  exactions  and  tyrannies  practised  by  the  petty  Malayan  chiefs 
around,  has  been  almost  deserted  by  the  native  population ;  who  are 
now,  however,  re-assured  by  the  presence  of  our  troops,  slowly  return- 
ing to  their  ravaged  homes. 

At  a  quarter  to  one  p.  m.  Lieut.  Hawkxs  and  myself  left  As$akan, 
with  9k  posse  comitatus  consisting  of  a  naique,  six  sepoys,  and  six  con* 
▼icts  ;  A  MAS  Karo,  the  Panghulu  of  Sunjiedua,  the  Imam  of  Bokko, 
13AN1BL  PsTsas  the  Portugueze  interpreter,  Nasbp  an  Abyssinian,  and 
a  g^ide  named  Haji,  with  ten  Malays  provided  with  "parangs" 
to  clear  a  path  through  the  thick  underwood  and  numerous  ratans  and 
creepers  with  which  a  Malay  forest  abounds.  After  travelling  along 
2fl 


Digiti 


ized  by  Google 


498  Visit  to  the  Gold  Mine  at  Battang  Moring,  [Oct. 

a  footpath  through  a  dense  jungle  for  an  hour  or  so,  we  crossed  tiic 
frontier  into  the  Muar  territory.  The  houndary  mark,  as  pointed  oat 
hy  the  Malays,  is  a  large  Bankon  tree  growing  close  to  the  path  on 
the  right  hand.  After  crossing  the  Schong  and  Gwnmi  streams  we 
arrived  at  the  latter  place  at  a  quarter-past  3,  p.  m. 

Gummi  is,  or  rather  was,  a  small  village  situated  close  to  the  foot 
of  Mount  Ophir :  it  contained  about  20  houses,  almost  all  of  which  have 
been  forsaken  by  their  inhabitante,  owing  to  causes  before-mentioncd. 
It  does  not  appear  to  have  ever  benefited  by  excess  of  cultivation,  bat 
probably  owed  its  former  population  to  the  proximity  of  the  gold 
mines,  which  merit  a  brief  description. 

About  sixty  yards  from  the  deserted  hut  which  constituted  ow 
«'  Serai"  nearer  the  mountain,  is  a  house  almost  concealed  by  the 
gl^jping' ground  on  which  it  stands,  inhabited  by  six  or  seven  Chinese 
miners,  and  immediately  in  front  of  it  is  a  gold  mine.  This  place  is 
called  Battang  Moring,  The  mine  is  nearly  exhausted ;  it  is  situated 
on  the  flat  marshy  ground  at  the  foot  of  the  slope  on  whidi  the 
Chinese  house  stands  ;  in  length  it  measures  about  ten  yards,  by  four 
in  breadth ;  and  six  or  seven  feet  in  depth. 

It  is  filled  with  muddy  water,  which  is  drained  off  by  a  simple  bam- 
boo hydraulic  apparatus  somewhat  resembling  the  Indian  PukotaL 
The  miners  descend  for  the  purpose  of  digging  out  the  metallic  earth,  by 
means  of  rude  ladders  formed  of  the  notched  trunks  of  trees ;  a 
Chinese,  who  had  embraced  Muhammedanism,  went  through  the  pro- 
cess, which  is  extremely  simple :  having  dug  out  a  quanHty  of  the 
earth,  which  consists  of  coarse  sand,  greyish  clay  and  white  pebbles, 
among  which  crystals  of  quartz  are  found,  and  greenish  stones,  he 
placed  it  in  a  shallow  funnel-shaped  vessel  of  wood,  and  carried  it  to 
a  stream  of  water,  conducted  by  two  narrow  channels  close  to  the 

mine.  i?  l  x. 

The  water  falling  from  a  height  of  about  a  foot  washes  away  the 
lighter  earthy  particles  and  clay,  assisted  by  the  rotatory  motion  <rf 
the  miner's  hand.  This  done,  he  carefully  picks  out  the  stones  and 
other  refuse  too  large  for  the  water  to  carry  off,  whibt  the  gold  dost, 
in  minute  portions,  smks  to  the  narrow  bottom  of  the  vessel,  from 
which  it  is  extracted,  carefully  washed,  and  laid  by  to  be  made  up  iato 
amall  bags  each  containing  one  bunkal,  (l^  oz.  tr.) 

The  gold  of  Ophir,  though  small  in  quantity,  is  as  fine  as  that  of 
Pahang  in  quality,  being  estimated  at  ninety  touch.  A  gentleman  of  the 
Madras  Medical  EsUblishment,  to  whom  I  showed  the  crystals  and 
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earth,  is  of  opinion  that  the  latter  is  the  debris  of  the  granite  forming 
the  summit ;  the  white  masses  appearing  to  be  felspar  in  a  deoompos* 
ed  state :  the  crystals  are  quartz,  and  the  small  gruns  in  the  earth  also 
quartz.  The  gold  found  in  it  he  supposes  to  be  washed  down  from 
the  jnountain  as  the  rock  became  disintegrated. 

The  Chinese  showed  me  a  specimen  of  a  stratum  of  clay  of  a  green- 
ish grey  colour,  beneath  which  gold  is  never  found ;  this  is  the  case 
with  the  present  mine,  which  they  intend  quitting  to  open  another  a 
few  paces  distant. 

The  Chinese  affirm  that  one  mine  does  not  produce  monthly  more 
than  one  tael  of  gold.  This  is  probably  designedly  underrated.  A 
tribute  is  exacted  from  each  individual  of  one  dollar  monthly  for  the 
privilege  of  mining  here,  by  the  petty  Malay  chiefs,  Tnchss  Ahaj>  and 
Mahmbd. 

They  levy  it  in  person  every  two  months.  These  two  chiefs  are 
nominally  under  the  Tamangong  of  Muar,  (whose  maternal  uncles  they 
are,)  but  in  reality  are  little  better  than  banditti. 

I  give  the  following  on  the  authority  of  the  head  Chinese  miner  at 
Moung,  as  the  names  of  the  places  around  Mount  Ophir  (for  the 
gold  is  always  procured  at  the  foot),  where  mines  have  been  es- 
tablished : — 

Battang  Moung,  Kedanon,  Rejang,  Kaddam,  Tanong,  Paeedalum, 
Berinjin,  Terring,  Kayo  Arro^  Kamoyan,  Jongi,  Deddam,  Poggi  Bmit, 
Chindagon,  Ayer  Kuning,  and  Ayer  Chamhu 

He  also  informed  me  that,  formerly,  nearly  1000  Chinese  worked 
in  these  mines  ;  but  that  of  late,  owing  to  the  unsettled  state  of  the 
country,  they  had  nearly  been  deserted.  The  Chinese,  who  still  work 
at  the  mines  in  spite  of  the  oppression  they  suffer,  depend  on  Malacca 
for  their  supplies,  for  which  they  occasionally  dispatch  two  or  three  of 
their  number,  who  take  down  with  them  the  small  portion  of  gold 
dust  they  have  been  able  to  scrape  together.  The  wild  and  deserted 
atate  of  the  country,  and  the  extent  of  forest  to  be  traversed  between 
the  foot  of  the  mountain  and  Malacca,  afford  opportunities,  not  unfre* 
qnently  taken  advantage  of,  by  the  marauders  that  infest  the  frontier, 
for  the  sake  of  the  pittance  of  rice  and  salt  fish,  and  a  few  grains  of 
g^ld  dust.  Murder  is  almost  invariably  added  to  robbery.  Shortly 
after  my  visit,  two  of  these  Chinese  going  up  to  the  mines  were  found 
murdered,  in  the  heart  of  the  Rheim  forest  on  the  road ;  one  with  his 
head  nearly  severed  from  the  body  ;  the  co]^[>se  of  the  other  lay  about 
SOO  paces  from  that  of  his  comrade  :  he  appears  to  have  sought  safety 
282 
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in  a  Tain  flight ;  bis  left  am  was  cut  throagh  at  the  elbow,  and  body 
horriblj  mangled. 

We  had  a  fine  Tiew  of  the  mountain  from  Gummi,  as  the  clonds 
which  had  hitherto  wrapt  its  triple  peak  in  grey  obscaritj,  now  roHed 
off  in  majestic  wreaths*  retealing  to  us  Ophir's  picturesque  proportions. 

We  started  from  Gummi  at  9  a.  m.  on  foot :  the  Malays  went  on  in 
advance  dearing  the  path  through  the  low  thicket,  through  which  our 
path  now  lay,  to  the  banks  of  the  Jerram  river,  along  which  we  waded 
for  some  distance  ;  near  this  we  crossed  the  track  of  a  rhinoceros. 
About  a  mile  and  a  quarter  from  the  river  stood  the  deserted  house  of 
a  Malay,  the  last  trace  of  human  habitation  ;  this  place  tiie  Malays 
call  Ruliowe,  which  I  believe  signifies  a  place  where  metal  is  melted, 
or  the  smoke  which  is  produced  by  fusion ;  from  this  it  may  not  be 
unreasonable  to  infer  that  a  mine  formerly  existed  in  this  vicinity. 

A  little  in  advance  of  RuUowe  the  ascent  of  Mount  Tando  com- 
mences ;  this  is  the  long^t  but  most  gradual  of  the  three  acclivities 
which  constitute  the  ascent.  Having  descended  this  and  scaled  part  of 
GwMng  Peradapt  we  arrived  at  a  steep  bank  of  rock,  called  Pmiang 
JBattu  or  Plain  of  atone.  On  the  right  of  Padang  Battu  the  rush  of  the 
river  Jerram  down  the  moimtain  side  was  distinctly  audible.  The  surface 
of  the  rock  is  intersected  by  numerous  creepers,  which  formed  a  sort  of 
rope  ladder  we  were  glad  to  avail  ourselves  of.  Here  we  rested 
a  short  time,  enjoying  the  esitensive  prospect  this  elevated  situation 
afforded.  Leaving  Padang  Battu  far  below,  stands  on  Peradap^e 
summit  a  bluff  rock  named  Battn  Serambi,  which  signifies  "  the  rock 
of  the  porch." 

The  rock  was  first  mistaken  for  the  peak  itself,  but  on  arriving  at 
the  bushy  platform  that  crowns  Seran^te  mossy  head,  Ophir  still  stood 
before  us,  nearer,  but  steeper  and  as  lofty  apparently  as  ever.  A  short 
descent  brought  us  to  the  bottom  of  the  third  and  last  ascent,  viz. 
Gunong  Ledang.  The  trees  here  are  of  a  stunted  and  venerable  ap- 
pearance, being  for  the  most  part  covered  with  moss  and  lichens,  a  thin 
carpet  of  which  barely  conceals  the  primitive  rock  beneath  :  we  had  lost 
sight  here  of  animals  larger  than  the  smaller  reptiles  that  creep  among 
the  decayed  vegetable  matter  beneath  our  feet. 

After  passing  Gunong  Tando,  the  first  ascent,  elephants'  tracks, 
which  were  there  numerous,  were  no  longer  visible.  The  solitary 
scream  of  that  singular  caricature  on  the  human  species,  the  **  Oonka," 
and  the  note  of  the  bird  Selanas  on  Mount  Paradap,  were  the  last  sounds 
of  animal  life  the  forest  yielded. 
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After  a  short  scramble,  in  which  we  were  obliged  in  some  placed 
to  draw  ourselves  up  by  the  trees  and  roots,  we  attained  the  sum- 
mit, from  which  we  caught  hasty  glimpses  through  the  roUlng  cloud, 
fast  clearing  away,  of  a  magnificent  prospect  beneath.  To  the 
southward  the  states  of  Segamat  and  Mnar;  to  the  north-west 
the  mountains  of  Rumbowo  and  Serimenanti ;  and  to  the  north-east 
Jompole  and  part  of  Pahang,  celebrated  for  its  gold.  Taming  west- 
wards lay  the  ruins  of  the  ancient  church  of  St.  Paul's,  on  the  flag- 
staff hill  at  Malacca,  and  part  of  the  town  itself ;  its  bight  and  the  sea 
6oast  from  Mount  Formosa  to  Salengore,  the  glittering  and  placid 
surface  of  the  water  enamelled  with  numerous  verdant  islets.  The 
view  inland  presented  a  vast  amphitheatre  of  thick  foliage  (with 
here  and  there  slight  bare  patches  of  sawah  and  pasture  land),  thrown 
into  various  shades  and  tints  by  the  rays  of  a  setting  sun. 

Theeztreme  apex  of  the  mountain  is  formed  of  a  block  of  greyish  gra- 
nite, surrounded  by  others,  lying  on  a  strip  of  table  ground  about  40  yards 
long  by  ten  broad,  on  which  grew  some  stunted  trees,  a  few  of  the  fir 
kind,  some  lichens  and  mountain  shrubs,  among  which  are  found  the 
FHx8  Patis,  Samoot,  the  Russam,  and  Pruik  Krek ;  the  Malays  were 
unable  to  tell  the  names  of  many  of  the  shrubs,  never  having  seen  them 
in  the  valley. 

A  thunder  cloud  growling  and  flashing  a  thousand  feet  beneath  us 
BOW  interrupted  the  prospect;  owing  to  its  influence,  probably,  the  wea** 
ther  had  been  sultry  during  the  afternoon ;  the  thermometer  (Fahr.) 
although  in  this  elevated  situation  not  sinking  below  76^  at  4  p.  m.  at 
7  p.  M.  sunk  to  69^  and  at  half  past  five  a.  m.  the  following  morning 
to  its  greatest  depression  65^.  The  height  of  the  loftiest  peak  above 
the  surface  of  the  sea,  as  calculated  by  the  thermometer  and  boiling 
water,  is  5693  feet. 

The  storm  gradually  ascending  the  mountain's  sides  induced  us  to 
seek  shelter  under  an  extraordinary  overhanging  rock,  a  short  way  un- 
der the  summit,  called  Battu  Seroodang, 

The  thunder  storm  had  abated  and  finally  ceased  a  little  after  sunset, 
when  a  host  of  fire  flies,  sole  possessors  of  these  heights,  contending 
with  the  stars  in  liquid  brilliance,  floated  around  us,  now  soaring  to  the 
loftiest  peak  (for  we  had  taken  up  our  bivouac  for  the  night  at  the  foot 
of  the  rock  near  the  summit)  now  sinking  and  gradually  lost,  sparkling 
and  twinkling  as  they  went,  in  the  dizzy  depths  below.  The  Malaya 
who  were  with  me,  complained  much  of  the  cold  during  the  night  and 
particularly  before  sunrise ;  but  a  brisk  walk  down  the  mountain  side. 
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which  broaght  as  in  little  more  than  three  hours  to  Gmnmi,  effectuiDy 
did  away  with  the  cause  of  complaint. 

Whether  the  mountain  just  described,  or  its  namesake  on  Pmlo 
Percha  or  Sumatra,  called  by  Malays  Gunong  Paseaman,  or  the  Ophirof 
Bruce  in  So/ala  on  the  Mozambique  coast,  or  Jamison's  Ophir  on  the 
S.  E.  coast  of  Africa,  be  the  Ophir  of  Scripture,  or  not,  must  still  re- 
main matter  of  doubt. 

To  the  admirers  of  the  marvellous  I  would  recommend  the  carefbl 
perusal  of  San  Mahmbo's  wonderful  adventures,  in  his  ascent  to  the 
summit  of  the  mountain  to  entreat  the  hand  of  the  enchanted  princess 
of  the  rock  for  his  roaster,  Mahmbo  Sultan  of  Malacca,  as  contained 
in  the  Malayan  historical  work  the  Silldlei-uS'Saldtin,  and  the  Malojf 
Annals. 

NoTB. — In  justice  to  the  mountain  I  hare  visited,  suffice  it  here  to  quote  tvo 
passages  from  Dr.  Robinson's  Theological  Dictionary,  Art.  "  Ophir."  "  Josephns 
says,  that  the  country  of  Ophir  is  in  the  Indies,  and  is  called  the  golden  country.  It 
is  thought  he  means  Chersonesus  Aurea,  known  by  the  name  of  Malacca,  a  pe- 
ninsula opposite  to  Sumatra."  Lucas  Holstbnius  after  many  inquiries  tliiniES, 
'*  we  must  fix  on  India  in  general,  or  the  city  of  Supar  in  the  Celebes  :  again  Lipe- 
Nius,  who  has  composed  a  treatise  concerning  the  country  of  Ophir,  places  it  be- 
yond the  Gangeit  at  Malacca,  Jara,  Sumatra,  Siam,  Bengal,  Pegu,  &c" 


IL— On  the  nest  of  the  Tailor  Bird.  By  Lieut.  T.  Hutton,  Zith  Regt.  N.  I.j^: 

In  Professor  Rbnnib's  work  on  the  Architecture  of  Birds,  he  gives 
two  accoants  of  the  manner  in  which  the  Tailor  Bird  constructs  its 
nest,  and  as  neither  of  these  appear  exactly  to  coincide  with  fiiurts 
which  have  lately  fallen  under  my  ohservation,  I  have  heen  induced  to 
offer  the  following  remarks  for  insertion  in  the  Journal  of  the  As.  Soc. 
At  page  258,  the  professor  says : 

*'  The  most  celebrated  bird  of  this  division  is  the  one  which  in  the  East  is  par 
excellence  named  the  Tailor  bird  {SyMa  Sutoria,  Lath.)  the  description  of  whos* 
performances  we  would  be  apt  to  suspect  for  an  Oriental  fiction,  if  we  had  not  a 
number  of  the  actual  specimens  to  prove  their  rigid  authenticity.  We  do  suspect 
however  that  these  very  specimens  hare  misled  European  naturalista  a  step  be- 
yond the  truth  in  their  accounts  of  its  proceedings.  *  The  Tailor  Bird,'  says 
Dakwin,  '  will  not  trust  its  nest  to  the  extremity  of  a  slender  twig,  but  makes  one 
more  advance  in  safety  by  fixing  it  to  the  leaf  itself.  It  picks  up  a  dead  leaf 
and  sews  it  to  the  side  of  a  living  one ;  its  slender  bill  being  its  needle  and  its 
thread  some  fine  fibres :  the  lining  of  the  nest  consists  of  feathers,  gossamer  and 
down ;  its  eggs  are  white ;  the  colour  of  the  bird  light  yellow ;  its  length  three 
inches  j  its  weight  f «  of  an  ounce,  so  that  the  msteriaU  of  the  nest  sod  the  weight 
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of  the  bird  tre  not  likely  to  draw  down  a  habitation  so  slightly  suspended.    A  nest 
of  this  bird  is  preserved  in  the  British  Museum*." 
The  second  account  runs  thus : 

"  There  are  now  three  of  such  nests  in  the  Museum,  all  of  which  certainly  give 
some  colour  to  the  story  of  a  dead  leaf  having  been  sewed  to  a  living  one ;  yet  we 
have  the  authentic  narrative  of  an  eye  witness  of  its  operations  which  mentions 
nothing  of  this  kind,  but  on  the  contrary  serves  to  confirm  our  doubts.  It  will 
consequently  be  advisable  to  give  this  narrative  in  the  language  of  the  original  ob- 
server, whose  splendid  figure  we  shall  also  take  the  liberty  of  copying.  Corapanng 
it  with  the  Baya,  which  we  have  already  described,  he  says  :  *  Equally  curious  in 
the  structure  of  ite  nest,  and  far  superior  in  the  variety  of  its  plumage  is  the  Tailor 
Bird  of  Hinduston,  so  called  from  its  instinctive  ingenuity  in  forming  its  nest ;  it 
first  selects  a  plant  with  large  leaves,  and  then  gathers  cotton  from  the  shrub, 
spins  it  to  a  thread  by  means  of  ito  long  bill  and  slender  feet,  and  then  as  with  a 
needle,  sews  the  leaves  neatly  together  to  conceal  its  nest.  The  Tailor  Bird  iMota- 
eilla  mioria,  Likn.)  resembles  some  of  the  Humming  birds  at  the  Brazils  in  shape 
and  colour ;  the  hen  is  clothed  in  brown  ;  but  the  plumage  of  the  cock  displays  the 
varied  tints  of  azure,  purple,  green  and  gold,  so  common  in  those  American  beao-^ 
ties.  Often  have  I  watched  the  progress  of  an  industrious  pair  of  Tailor  birds  in 
my  garden,  from  their  first  choice  of  a  plant  until  the  completion  of  the  nest  and 
the  enUirgement  of  the  youngf.*  " 

In  answer  to  these  statements  I  shall  make  a  few  observations  on  the 
structure  of  two  of  these  ne&ts  now  in  my  possession,  which  were  found 
in  the  garden  of  Capt.  Hbarsey,  2nd  Local  Horse. 

The  first  was  neatly  formed  of  raw  cotton  and  bits  of  cotton  threads, 
woven  strongly  together,  thickly  lined  with  horse>hair  and  supported 
between  two  leaves  on  a  twig  of  the  amaltds  tree  (cassia  fistula). 
These  two  leaves  were  first  placed  longitudinally  upon  each  other,  and 
stitched  in  that  position  from  the  points  to  rather  more  than  haff  way 
up  the  sides  with  a  strong  thread  spun  from  the  raw  cotton  by  the 
bird,  leaving  the  entrance  to  the  nest,  at  the  upper  end,  between  the 
stalks  of  the  leaves,  at  the  point  where  they  join  the  branch  of  the 
tree.  Both  of  these  leaves  were  of  course  green  and  living.  Subse- 
quently, however,  they  were  blown  down  by  a  high  wind,  and  being 
now  withered,  the  nest  appears  enclosed  between  dead  leaves. 

Dabwin's  account  therefore  will  be  found  to  differ  materially  from 
mine,  inasmuch  as  the  bird  neither  makes  use  of  a  dead  leaf  in  the 
construction  of  the  nest,  nor  does  it  stitch  it  with  fibres,  but  with 
strong  cotton  threads.  The  lining  also  of  the  nest,  instead  of  being 
«*  feathers,  gossamer  and  down,"  is  solely  of  horse  hau-J. 

•  Zoonomia,  S.  xvi.  13.  3.  t  Forbes*  OrienUl  Memoirs,  i.  55. 

X  Mr.  S.  P.  Stacy  has  favored  us  with  two  specimens  in  which  also  the  stitches 
are  of  spun  cotton  thread :  the  nest  is  of  cotton  and  vegeUble  fibre.— Ed. 
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It  appears  to  me  that  the  nest  described  by  Darwin  may  have  been 
originally  constmcted  of  living  leaves,  and  that  one  of  them  through 
^ome  accidental  cause,  being  detached  from  the  branch  of  the  tree  and 
becoming  dry  and  withered,  led  to  the  belief  of  the  dead  and  living 
leaves  being  sewed  together — and  indeed  a  case  of  this  kind  happened 
in  Captain  HxARSBT's^garden,  in  consequence  of  which  the  bird  forsook 
the  nest. 

I  am  moreover  borne  out  in  this  idea  by  the  figure  given  by  Pennant 
and  copied  by  professor  Rennib,  in  which  (as  will  be  seen  in  the  ac- 
companying sketch'*'),  the  dead  leaf  appears  to  have  been  detached 
from  a  small  stalk  growing  out  of  the  same  stem  as  the  green  leaf  to 
which  the  nest  is  attached.  This  figure  itf  very  similar  in  appearance  to 
the  nest  in  my  possession  above  described. 

The  second  specimen  is  more  satisfactory  still,  as  in  it  were  found 
an  e^  and  two  young  birds  nearly  fledgedf.  The  neat  was  at 
the  end  of  a  branch  of  the  Bhela  (eemecarpus  anacardiwm),  about  two 
feet  from  the  ground,  and  constructed  of  the  same  materials  as  the 
above,  viz.  raw  cotton,  cotton  threads,  also  a  little  flax,  and  lined  with 
horse-hair  alone  :  the  leaves  are  stitched  together  partly  with  thread 
prepared  by  the  bird,  and  partly  with  spun  thread,  and  so  well  con- 
cealed was  it,  that  even  after  Captain  Hbarsbt  had  discorered  it  (by 
accident)  he  could  scarcely  find  it  again  to  shew  to  me.  The  young 
birds  were  placed  with  the  nest  in  a  trap  cage,  and  thus  we  succeeded 
in  capturing  both  the  old  birds. 

I  am  however  of  opinion  that  this  is  not  the  kind  to  which  tiie  name 
of  the  Tailor  Bird  has  hitherto  been  applied,  but  a  distinct  species. 

The  following  is  a  description  of  it : 

(Stlvia  ruficapilla  ?  Mihi.)  Length  from  the  tip  of  the  bill  to  the  end  of  the 
tail,  5}  inches  in  one  specimen,  and  four  inches  in  the  other ;  the  tail  of  one  is  two 
inches  in  length,  the  other  1}  inch,  and  both  appear  imperfect.  Crown  of  the  head 
fine  rufous  red,  nape  cinereous  with  a  tinge  of  rufous ;  back,  scapolara,  and  map 
and  upper  tail  coverts,  olive  green ;  wings  light  brown,  with  a  tinge  of  green  at  the 
edges  of  the  outer  webs,  and  a  tinge  of  the  same  on  the  upper  wing  coverts;  tafl  of 
12  feathers,  narrow,  the  two  middle  ones  longest,  of  a  lighter  brown  than  the  wings 
and  with  a  faint  greenish  tinge ;  the  outer  feather  on  each  side  the  tafl  with  a  sn^ 
white  spot  at  the  tip.  All  the  under  parts  are  white.  On  the  sides  of  the  thmt 
is  a  small  black  stripe,  which  is  only  seen  when  tiie  bird  is  ia  motioB,  whoUy  das- 
appearing  when  in  a  state  of  rest.  Legs  slender  and  flesh  coloured.  Upper  man- 
dible dark  horn  colour,  under  one  pale ;  length  of  the  bill  half  an  inch  ;  iridea 
rufous  red. 

They  differ  only  in  length. 

•  See  "  Architecture  of  Birds.'*    Lib.  EntertaUiing  Knowledge,    f  tig.X 
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The  young  birds  are  similar  in  colours,  except  that  they  are  paler 
and  the  top  of  the  head  cinereous  Yfith  a  faint  rufous  tinge  :  bill  yel- 
lowish. 

The  eggs  are  white,  spotted,  chiefly  at  the  larger  end,  with  tawny  spots. 

They  are  very  lively  little  birds,  exhibiting  a  good  deal  of  the  man- 
ner of  the  creeper  tribe  CCerthia)^  carefully  searching  beneath  every  leaf, 
and  into  every  chink  and  hole  for  insects,  which  they  seize  with  great  ra- 
pidity, flirting  their  taUs  up  and  down,  and  uttering  a  sharp  reiterated  cry. 

Now  it  would  follow,  the  accounts  of  Darwin  and  Forbbs  being  cor« 
rect,  that  there  is  more  than  one  species  of  bird  in  India,  to  which  the 
specific  name  of  Sutoria  would  apply :  for  instance  Darwin  says,  the 
Tailoc  bird  is  wholly  light  yellow,  and  in  this  Latham  agrees  with 
him  ;  while  Forbbs  on  the  contrary  declares  it  to  vie  in  colours  with 
the  humming  birds  of  the  Brazils.  It  appears  to  me  however  that  the 
latter  author  has  confounded  the  tailor  bird  with  the  purpled  creeper, 
(Certhia  purpurata.  Lath),  which  is  the  only  bird  I  can  remember  at  all 
approaching  his  description.  The  nest  of  the  purpled  creeper  is  how- 
ever to  me  unknown. 

That  there  is  more  than  one  species  which  sews  the  leaves  of  plants 
together  to  support  and  conceal  its  nests,  I  am  almost  certain,  as  a 
pair  of  birds,  larger  than  those  I  have  described,  have  been  several 
times  seen  frequenting  large-leafed  plants,  among  which  were  discovered 
the  commencement  of  one  or  two  nests  which  had  been  abandoned,  appa* 
rently  from  the  leaves  being  blown  asunder  almost  as  soon  as  sewed  to- 
gether by  the  strong  S.W.  winds  which  prevail  here.  These  birds  were 
brown  above  and  dirty  white  beneath. 

The  purpled  creepers  are  now  becoming  plentiful  in  gardens  here,  and 
aa  I  shall  pay  attention  to  their  habits,  and  watch  them  closely,  I  am 
m  hopes  I  shall  be  able  to  ascertain  their  method  of  constructing  their 
nests  also. 

The  description  whi6h  approaches  nearest  to  my  specimens,  is  that 
of  the  "  Long  Tailed  Warbler"  of  Latham  ;  viz.  top  of  the  head  pale 
mfous,  hind  part  of  the  neck,  back,  rump,  wing  coverts  and  tail,  pale 
olive  green ;  quills  olive  brown,  tail  long,  slender,  composed  of  narrow 
feathers  ;  the  two  middle  ones  as  long  as  the  body.     Inhabits  China. 

lliis  is  so  near,  tiiat  I  can  consider  mine  as  none  other.  I  do  not 
perceive  a  specific  name  affixed  to  it,  and  have  therefore  given  it  that  of 
**  Ruficapilla."  This  however  can  easily  be  dropped,  should  the  bird 
have  been  already  christened. 

Note.  At  the  two  first  figures  referred  to  by  Lt.  H.  will  be  found  in  the  '*  Archi- 
lecture  of  Birds  of  tlie  Library  of  Entertaining  Knowledge,  we  have  omitted  them  i 
the  author's  own  sketch,  No.  3,  is  inserted  m  plate  xviii.— £o. 

2   T 


Digiti 


ized  by  Google 


506  On  the  two  great  powers,  [Oct. 

III. — An  Inquiry  into  the  Lowe  governing  the  two  great  powers.  Attraction 
and  Repulsion,  as  operating  in  the  Aggregation  and  Combination  of  ^^ 
Atoms.     By  JulioB  Jeffireys,  Esq.  ^' 

lOmtimMafrom  pag9  464.3 

Moreorer,  there  is  another  soarce  for  the  sensihle  heat,  in  the 
sodden  and  forcible  compression,  which  the  circumjacent  air  under- 
goes, at  the  moment  of  the  explosion,  from  which  condensation  the 
air  itself  mast  evolve  heat.  The  explosion  of  enchlorine  gas,  with 
an  evolution  of  heat,  is  perhaps  a  stronger  objection,  than  the  former, 
for  it  is  not  attended  with  a  new  combination  of  the  elements.  This 
is,  however,  an  objection  rather  to  one  of  the  laws  of  heat,  namely,  its 
becoming  latent,  than  to  its  materiality,  against  which,  in  fiftct,  it  is 
only  an  indirect  objection,  by  shewing  the  law,  that  heat  becomes 
latent  in  a  change  to  a  rarer  state,  not  to  be  universal.  But  the  whole 
doctrine  of  latent  heat  might  be  imperfect,  and  yet  not  invalidate  the 
materiality  of  heat  Nor  should  an  individual  exception  (supposing  it 
to  be  such)  be  considered  as  subverting  a  doctrine  of  so  perfect,  and 
almost  universal  application,  as  is  that  of  latent  heat ;  much  lese  then 
does  it  refute  the  material  doctrine,  whidi  is  not  necessarily  dependent 
on  the  former. 

The  manner  however,  in  which  the  above  experiment  is  made, 
appears  to  me,  as  lessening  greatly  its  force,  aa  an  exception  to  the 
doctrine  of  latent  heat.  A  small  quantity  of  the  gas  is  used  over 
mercury.  As  thb  liquid  is  incompressible,  and  so  weighty  as  not  to 
be  readily  susceptible  of  sudden  motion,  it  must  ofler  a  very  great 
resistance  to  the  instantaneous  expansion  of  the  gas,  and  by  this 
re-action  may  force  out  sufficient  heat  and  light  to  become  visible 
(i.  e.  a  spark  or  flash) ;  but  after  the  expansion  is  finished,  if  much  of 
the  gas  had  been  used,  it  is  not  improbable,  that  a  fall  of  temperature 
would  have  been  evident,  in  a  thermometer  introduced. 

4.  The  fact  that  some  gases  combine  vrith  each  other,  and  form 
solids,  with  but  a  small  rise  of  temperature,  as  when  ammonia  com- 
bines with  many  gases,  is  an  objection  the  reverse  of  tiie  former ;  and 
like  it  is  an  exception  to  the  doctrine  of  latent  heat. 

It  may  however  be  thus  explained ;  that  the  affinity  of  such  gases, 
both  for  heat,  and  for  each  other,  is  so  great,  that  it  condenses  most 
df  their  heat,  without  evolving  it;  in  the  same  manner,  as  when 
oxygen  and  nitrogen  gases  are  condensed  in  nitre. 

5.  The  contraction  of  clay  by  great  heat,  and  of  water  in  advanciBg 
from  32^  to  40^  of  Fahrenheit,  have  been  considered  as  objectiona  to 
the  law  of  expansion,  and  therefore  to  this  doctrine  of  heat.     The 
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Ibrmer  however  may  arise  from  the  great  attraction  of  day  for 
irater ;  which  only  the  greatest  heat  can  drive  off;  and  of  the  latter 
the  oaiial  explanation,  that  it  arises  from  the  loss  of  polarity*  which 
the  particles  had  assumed,  appears  quite  satisfactory.  If  these  he 
objections,  they  apply,  at  least  as  much,  to  the  theory  of  vibration ; 
for  even  were  it  possible,  that  an  increase  of  vibration  in  particles 
could  give  rise  to  expansion,  these  experiments  would  show  increase  of 
vibration  attended  with  contraction. 

6.  The  combinations  and  decompositions  often  effected  by  the  rays 
of  the  son,  are  certainly  not  always  conformable  to  the  laws  of  this 
doctrine  of  heat ;  but  neither  are  they  to  any  other  doctrine. 

7.  It  has  been  objected  to  heat  being  the  cause  of  elasticity  in  gases ; 
that  this  force  varies  as  the  density,  although  in  the  condensation  of 
gases,  much  heat  is  evolved.  But  this  experiment  only  shews,  that, 
in  the  condensation  of  gases,  part  of  their  heat  is  evolved ;  which  if 
it  remained  would  cause  their  elasticity  to  vary  in  a  higher  ratio  than 
that  of  the  density. 

8.  Lastly,  it  has  been  objected  to  the  materiality  of  heat,  that 
notwithstanding  the  most  accurate  experiments  have  been  made,  it  has 
always  been  found  impossible  to  ascertain,  that  it  has  weight. 

This  objection  however  is  not  valid,  since  it  has  neither  been  possible 
to  weigh  light,  though  few  will  doubt  its  materiality,  or  the  materiality 
of  some  ether  in  which  its  phenomena  are  seated ;  which  hypothesis 
merely  removes  the  difficulty  of  its  materiality  one  step  farther*  It 
has  also  been  very  justly  remarked  by  a  great  philosopher,  whom  I 
have  already  quoted,  that  if  this  etherial  fluid  be  supposed  as  much 
lighter  than  hydrogen  gas,  as  the  latter  is  than  the  metal  platinum, 
it  could  not  probably  be  ascertained  to  have  weight  by  any  means 
which  are  known'*'. 

The  above  are  most  of  the  facts,  which  are  considered  as  objections  to 
Uie  material  doctrine  of  heat,  many  of  which  may  be  sufficiently  explained* 

Much  more  may  be  said  in  support  of  the  doctrine. 

As  the  materiality  of  light  can  scarcely  be  questioned,  since  Sir 
Isaac  Nswton  has  so  ably  argued  in  proof  of  it,  and  since  on  it  he  has 
built  his  system  of  optics,  which  could  not  be  founded  on  any  other 
doctrine,  the  striking  analogy  between  it  and  heat,  must  strongly 
point  out  the  materiality  of  the  latter.  Heat,  like  light,  is  radiated 
from  the  sun  ;  like  light,  it  travels  with  exceeding  velocity  ;  like  light, 
it  is  radiated  by  many  bodies,  is  reflected,  is  refracted  ;  and  according 
to  Bbrabd,  is  sometimes,  like  light,  polarized.  From  analogy  so  strik* 
*  Sir  H.  Davt's  Elements  of  Chemical  Philosophy,  p.  97. 
2  T  2 
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ing  as  this^  some  philosophers  have  been  indaced  to  oonsider  them 
as  modifications  of  the  same  matter  ;  or  that  light,  by  its  actions  oa 
bodies,  produces  the  phenomena  of  heat.  Bat  oi  late  years  sufficient 
evidence  has  b^en  brought  of  their  being  separate  substances.  The  ex- 
periments of  HxRSCHBL,  and  Sir  H*  £N0LxriBi«D,  diewing  that  heat  is 
not  quite  so  much  refracted  in  the  prismatic  spectrum  as  light,  whence 
that  much  heat  is  found  within  the  red  ray,  are  a  strong  proof  of  this. 
Nor  do  the  later  experiments  of  BsRAnn  (supposing  them  more  correct)* 
which  would  prove,  that  the  intensity  of  the  heat  within  the  red  ray 
is  1^  than  was  represented  by  these  philosophers,  at  all  invalidate 
the  argument.  For  it  is  only  necessary  to  shew,  that  aii|r  heat  may 
travel  from  the  sun,  independent  of  light,  to  prove  a  difference  between 
them. 

Hbrschbl  has  also  shewn'*',  that  if  the  red  ray  be  thrown  on  red 
glass,  the  light  is  transmitted,  but  nearly  ^^  of  the  heat  are  detained ; 
and  hence,  that  this  appears  incompatible  with  the  supposition  that 
the  ray  is  homogeneous ;  for  were  it  so,  the  heat  transmitted  should 
have  corresponded  with  the  light. 

The  rays  from  a  fire  being  differently  transmitted  by  glass  (those  of 
light  being  transmitted,  but  those  of  heat  being  most  of  them  detained) 
is  an  argument  of  a  similar  nature* 

Heat  is  radiated  without  light  by  many  bodies  below  certain  tem- 
peratures, and  others,  as  phosphori,  radiate  light  without  heat. 

The  analogy  between  light  and  heat  is  so  striking,  that  since  the 
former  is  material,  it  is  almost  necessary  to  consider  tiie  latter  as  soefa, 
and  yet  there  is  sufficient  evidence  of  a  distinction  between  them. 

It  is  evident  from  his  writingsf,  that  Sir  Isaac  Nbwton  was  of  opini- 
on, that  the  phenomena  of  heat  arise  from  the  action  of  light  on  bodies, 
causing  vibrations  in  a  "  subtle  medium"  in  them.  But  it  is  equally 
plain  that  by  heat  he  meant,  those  phenomena  only  which  are  iq>par« 
ent  to  the  senses  and  commonly  called  heat.  From  the  very  imperfect 
state  of  chemical  philosophy  in  his  day,  the  doctrine  of  calorific  repul- 
sion was  scarcely  taught ;  and  most  of  the  experiments,  in  proof  of  the 
materiality  of  heat,  have  been  since  performed. 

This  great  man  has  by  several  passages,  espedally  by  some  in  the 
18th  query  in  his  Treatise  on  Optics,  suggested  the  existence  of  a  kigk^ 
Ig  elastic  subtle  fluid,  so  nearly  allied  to  the  matter  of  calorific  repul- 
sion of  the  present  day,  that  part  of  this  query,  with  but  the  smallest 
modification,  is  an  accurate  description  of  the  latter.  "  If."  observes 
•  Philosophical  TranMctions  for  1800. 
t  Optid,  Query  18. 
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Sir  Isaac  Nbwtom,  "  in  two  large,  tall,  cylindrical*  vessels  of  glass 
inyerted,  two  little  thermometers  be  suspended,  so  as  not  to  touch 
the  vessels,  and  the  air  be  drawn  out  of  one  of  these  vessels,  and 
these  vessels,  thus  prepared,  be  carried  out  of  a  cold  place  into  a 
warm  one,  the  thermometer  in  vacuo  will  grow  warm  as  much,  and 
almost  as  soon,  as  the  thermometer  which  is  not  in  vacuo.  And 
when  the  vessels  are  carried  back  into  the  cold  place,  the  thermo- 
meter in  vacuo  will  grow  cold,  almost  as  soon  as  the  other  ther- 
mometer/' 

"  Is  not  the  heat  of  the  warm  room  conveyed  through  the  vacuum 
by  the  vibrations  of  a  much  subtiler  medium  than  air,  which,  after 
ike  air  was  drawn  out,  remained  in  the  vacuum  ?  and  is  not  this 
medium  the  same  with  that  medium  by  which  light  is  reflected  and  re« 
frac^  ?  And  do  not  hot  bodies  communicate  their  heat  to  contiguous 
cold  ones,  by  the  vibrations  of  this  medium  propagated  from  them  into 
the  cold  ones  ?  And  is  not  this  medium  exceedingly  more  rare  and 
sid>tle  than  air,  and  exceedingly  more  elastic  and  active  ?  And  doth  it 
not  readily  pervade  all  bodies*  ?" 

If  to  these  questions  were  added  this  one,  "  And  is  it  not  attracted 
by  all  particles  of  all  bodies,  but  with  various  degrees  offeree  in  each  ?" 
This  medium  would  at  once  form  the  matter  of  calorific  repulsion, 
and  the  phenomena  of  moving  heat  would  arise  from  its  motion  and 
vibration,  which  must  necessarily  happen,  both  from  its  various  affi- 
ni^es,  and  from  its  own  elasticity  tending  to  an  equilibrium  of  force. 
Caloric,  like  this  medium,  exists,  from  the  minuteness  and  mutual 
elasticity  of  its  particles,  in  what  is  a  vacuum  to  other  bodies.     By 

*  It  is  a  singular  circumstance,  that  some  late  authors  have  quoted  this  pas- 
sage in  order  to  shew,  that  Nbwton  was  doubtful  about  the  nature  of  light,  and 
seemed  to  accord  with  tbe  theory  of  tremulons  motions  in  an  universal  ether, 
rather  than  of  moving  particles  emitted  from  bodies.  It  is  certainly  incredible 
that  Sir  I.  Newton  should  at  the  end  of  bis  Treatise  on  Optics,  introduce  an  opinion 
which  would  thus  overthrow  the  whole  doctrine  he  had  been  labouring  to  establish. 
Nor  is  it  more  probable  that  entertaining  such  an  opinion,  he  should  have  written 
the  14th  section  of  the  Ist  book  of  his  Principia,  which  with  it  would  be  nothing  more 
than  rain  and  idle  speculation.  But  the  words  of  the  query  convey  no  such  mean- 
ing. They  ezpreiri  an  impression  upon  the  author's  mind,  that  the  phenomena  of 
refraction,  and  reflection,  are  not  the  effect  of  attraction  or  repulsion  exercised  by 
the  particles  of  the  grosser  bodies,  commonly  called  mediums,  upon  the  particles 
of  light,  but  those  of  a  very  far  more  subtle  medium  interspersed  between  the  par-* 
ticles  of  the  above-mentioned  bodies.  Nothing  is  said  implying  that  this  subtle 
fluid  is  light  itself;  on  the  contrary  it  is  spoken  of  in  a  totally  distinct  character, 
9M  a  medium,  that  is,  as  a  substance  having  a  boundary  through  which  light  finds 
a  passage)  or  from  the  surface  of  which  it  is  reflected. 
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the  motion  and  vibration  of  caloric,  or  this  mediam,  bodies  become  of 
equal  temperature.  By  the  atmosphere  of  caloric  round  the  atoms  of 
bodies,  may  be  effected  the  reflection  and  refraction  of  light,  in  likft 
manner  as  this  medium  is  supposed  to  operate.  Caloric,  like  this  me- 
dium, is  exceedingly  more  rare  and  subtle  than  ur,  and  exceedingly 
more  elastic  and  active  ;  for  it  loses  much  of  its  rarity,  subtlety,  and 
elasticity  when  attracted  by  the  gross  atoms  of  gases,  whidi  it  enoom* 
passes,  endows  with  mutual  repulsion,  and  in  fact  transforms  into 
elastic  air.   Caloric,  like  this  medium,  readily  pervades  all  bodies. 

Is  not  caloric  therefore  no  other  than  this  medium  ?  and  hence, 
material  ? 

(XAstly,  although  we  have  above  seen  that  a  vibration  or  otiier  mo- 
tion of  the  gross  particles  of  bodies  cannot  in  any  way  accoant  for  the 
mating  power  of  caloric,  it  does  not  at  all  follow  that  the  phenomena 
of  sensible  heat  may  not  depend  on  a  peculiar  condition  of  thepartidm 
of  the  matter  of  heat  itself,  such  as  vibrations  in  them  of  diflisr* 
ent  degrees  of  intensity.  Hence  the  absolute  quantity  <^  the  matter 
of  heat  may  not  always  be  indicated  by  the  phenomena  of  sensible  heat. 
And  in  sudden  or  violent  actions,  as  those  of  friction,  detonation,  and 
combustion,  these  phenomena  may  thus  be  considerably  increased  with- 
out  any  increase  in  the  absolute  quantity  of  the  matter  of  heat.  In 
this  manner  the  two  leading  hjrpotheses  may  be  united,  and  the  chief 
difficulties  attendant  on  each  being  removed,  a  doctrine,  deserving  of 
reception,  may  be  established  as  a  well-dig^ted  theory  of  caloric,  in 
its  characters  of  an  expanding  and  heating  medium.] 

Having  now,  I  trust,  shewn,  that  the  opponent  force  to  the  attnu^oa 
of  atoms  cannot  be  a  repulsive  power  inherent  in  them,  but,  that  it  arises 
from  the  agency  of  heat ;  and  that  heat  cannot  be  considered  as  arising 
from  a  vibrating  motion  in  the  atoms  of  bodies  themselves,  bat  that 
it  is  a  very  subtle  fluid,  whose  particles  are  possessed  of  two  jMwers, 
always  inherent  in  them  ;  namely,  that  of  repelling  each  other,  and 
that  of  attracting  all  other  matter : — ^having  shewn  this,  the  next  in- 
quiry which  would  present  itself,  is,  into  the  laws  governing  these 
two  powers  of  heat,  were  such  a  direct  inquiry  possible. 

From  the  extreme  minuteness  of  the  particles  of  heat,  and  frtnu 
^eir  attracting  powerfully  the  atoms  of  all  other  matter,  it  will  follow. 
that  every  atom  of  the  latter  is  surrounded  by  numerous  particles  of 
the  former ;  all  of  which  particles  of  heat,  must  tend  with  great  force 
towards  the  centre  of  the  atom  they  surround,  and  wonld  be  in  ab- 
solute contact  with  each  other,  did  not  their  other  power  (namdy,  the 
repulsion  which  operates  between  the  particles  of  heat  themselves,) 
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prevent  their  actual  contact.  Hence  they  do  not  form  dense  masses, 
but  atmospheres  round  all  the  atoms  of  bodies,  and  endow  them  witb 
mutual  elasticity,  which  operating  against  the  cohesion  of  bodies  pre* 
vents  the  contact  of  their  atoms. 

From  this  it  is  manifest,  that  the  mutual  repulsion  between  the 
paiticles  of  heat  themselves  and  their  attraction  for  the  atoms  of  all 
other  matter,  are  forces  which  operate  against  each  other ;  the  former 
tending  to  expand  heat,  and  the  latter  forcing  its  particles  near  to 
each  other  by  collecting  it  around  the  atoms  of  bodies  in  the  form  of 
atmospheres,  the  density  of  which  ¥nll  vary  as  the  force  by  which 
they  are  detained  round  atoms  varies. 

Since,  then,  these  two  powers  of  heat  are  always  operating  against 
each  other,  no  opportunity  can  be  afforded  of  measuring  either  of 
them  as  a  simple  force.  Since  also  the  atmospheres  of  heat  are  always 
from  other  causes  subjected  to  compression,  the  only  force,  whicl\  can 
be  judged  of,  is  a  compound  repulsion  ;  namely,  the  elastic  force  of 
the  particles  of  heat  modified  by  their  other  power,  attraction,  con- 
densing them  round  atoms. 

The  ratio  in  which  this  compound  repulsion  varies,  must  greatly 
depend  on  the  force  with  which  the  atmospheres  of  heat  are  detained 
by  atoms,  and  will  therefore  probably  differ  in  all  bodies. 

It  is  however  of  great  importance  to  obtain  so  much  knowledge  of 
its  properties,  as  may  account  for  the  stability  of  atoms  which  takes 
place  in  the  formation  of  bodies,  &c.  which  must  arise  from  an  equi- 
librium subsisting  between  the  compound  repulsion  above-mentioned* 
and  the  mutual  attraction  between  the  atoms  themselves. 

This  investigation,  though  essentially  necessary  to  a  sound  explana- 
tion of  the  constitution  of  bodies  in  their  various  states,  has  not  hi- 
therto, I  believe,  ever  been  carried  on.  I  shall  endeavour  to  effect 
it  by  pursuing  the  following  inquiries  : 

1st.  Whether  the  repulsion  from  heat  varies  in  a  less  inverse 
ratio  of  the  distance  than  the  attraction  of  atoms. 

2ndly.  Whether  it  varies  in  the  same  inverse  ratio  as  the  attrac- 
tion. 

And,  having  shewn  that  neither  of  these  laws  can  take  place  in 
nature,  I  shall  proceed  in  a  second  division  to  consider  the  important 
proposition  which  remains  ;  viz. 

That  the  force  of  repulsion  with  which  heat  endows  atoms,  varies 
in  a  greater  inverse  ratio  of  the  distance  than  the  attraction ;  and  to 
demonstrate  that  all  states  and  combinations  of  bodies  are  satisfactorily 
accounted  for  by  this  law. 
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Ist.  Whether  the  repulsion  from  heat  yaries  in  a  lees  inverse  ratie 
of  the  distance  than  the  attraction  between  the  atoms  of  the  bodies  it 
pervades. 

If  this  be  admitted  with  respect  to  the  law  of  repulsion,  since  at- 
traction varies  inversely  as  the  square  of  the  distance*  let  the  repul- 
sive force  vary  inversely  as  the  distance*  And  since  these  two  foreea 
must  be  in  equilibrio  in  any  solid  whose  atoms  are  at  rest,  let  the 
following  represent  the  forces  operating  between  any  two  atoms,  A 
and  B,  at  various  distances ;  and  let  the  atoms  be  placed  at  any  dis« 
tance  3,  at  which  point  the  forces  must  therefore  be  in  equilibrio. 
Distances,        12        3        4  5        &c. 

Repulsion,      96  :    48  :    32  :    24  :    19,2  :   &c. 

A  B 

Attraction,      288  :  72  :    32  :    18  :    11,5  :    &c. 

Here  it  is  plain,  that  at  distance  3  these  atoms  can  be  stationary  ; 
but  if  by  the  slightest  force  or  agitation  they  are  made  to  approach 
each  other  in  the  smallest  degree,  as  their  mutual  attraction  become 
stronger  than  the  repulsive  force,  and  increases  as  they  approach  in  a 
higher  ratio,  it  is  manifest,  that  A  and  B  will  come  together,  and 
remain  in  absolute  contact.   ~ 

Again,  if  A  and  B  are  separated  in  any  degree  beyond  distance 
8,  they  will  instantly  lose  their  adhesion,  as  now  the  attraction  loses 
force  in  a  greater  ratio  than  the  repulsion. 

This  law  would  in  fact  constitute  what  is  called  in  mechanics  an 
unstable  equilibrium  ;  and  hence  atoms  of  matter  would  soon  be  either 
in  absolute  contact  or  at  infinite  distances  from  each  other. 

Yet,  however,  in  one  of  the  ablest  systems  of  chemical  philosophy, 
which  has  ever  appeared,  we  find  the  following  passage ;  *•  From  the 
very  abrupt  transition  of  steam,  from  a  volume  of  1700  to  that  of  1, 
without  any  material  increase  of  pressure,  one  would  be  inclined  to 
think,  that  the  condeusation  of  it  was  owing  to  the  breaking  of  a 
spring  rather  than  to  the  curbing  of  one."  "  The  last  however,  "  says 
the  author,  •'  is  the  fact.  The  condensation  arises  from  the  action  of 
affinity  becoming  superior  to  that  of  heat,  by  which  the  latter  is  over- 
ruled,  but  not  weakened. 

"  As  the  approximation  of  the  particles  takes  place,  their  repulsion 
hicreases  from  the  condensation  of  the  heat,  but  their  aflinity  in- 
creases, it  should  seem,  in  a  still  greater  ratio,  till  the  approxima- 
tion has  attained  a  certain  degree,  when  an  equilibrium  between  those 
two  powers  takes  place,  and  the  liquid  water  is  the  result*.*' 
•  Daltom's  New  System  of  Chemical  Philosophy,  Part  Ist,  page  149. 
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Thit  paBif  e>y«ctly  proposes  ^e  abov^  law,  fhait  At  psrticks  ap. 
preach  their  affinity  increases  mv  a  greater  ratio  t&an  the  repnhive 
force,  or  that  the  repulsive  force  Taries  rn  a  less  ratio  than  the  attrac* 
tion.  The  inadequacy  of  tiiis  explanation  may  at  Once  be  shewn. 
If»  between  the  atoms  of  steam,  the  attraction  has  become  greater 
than  the  repulsion,  and  if  the  attraction  varies  in  a  greater  ratio, 
i.  e.  increases  teter  as  the  atoms  approach  than  the  reptdsion,  the 
partidea  most  come  into  actual  contact.  The  equilibrium  spoken  of 
in  this  quotation,  can  no  more  take  place  than  between  the  farces  of 
the  atom^,  A  and  B,  in  tiie  diagram,  ^ould  they  be  once  within  the 
point  of  unstable  equilibrium. 

It  cannot  then  be  a  law  of  the  repulsion  of  heat  that  it  yaries  in  a 
less  inrerse  ratio  than  tiie  attraction. 

Second]^. — Whether  the  compound  repulsion  froni  heat  varies  in 
the  same  inTerse  ratio  of  the  distance  as  the  attraction  of  the  atoms' 
of  the  body. 

Supposing  it  a  law  of  repulsion  that  it  varies  in  the  liame  inverse 
ratio  of  the  distance  as  the  attraction,  it  is  evident  that  if  the  two 
forces  are  equal  at  one  distance,  they  will  also  be  equal  at  any  other  ; 
and  if  one  force  be  the  greater  at  one  distance,  it  wiU  klso  be  the  grea- 
ter at  any  other  ;  and  therefore  likewise,  if  one  force  be  less  than  the 
other  at  one  distance,  the  same  force  will  be  \€6B  at  any  other. 
Let  us  apply  t^is  law  to  the  explanation^— 
First. — Of  the  constitution  of  solids. 

When  any  body  passes  from  the  liquid  to  the  solid  state,  it  is  right- 
ly supposed,  that  by  the  abstraction  of  heat,  the  attraction  is  enabled 
to  bring  the  atoms  of  the  fluid  within  the  distance  at  which  from  the 
form  and  qualities  of  those  atoms,  solidity  naturally  subsists.  But 
according  to  this  law  ;  as  the  attraction  was  more  powerful  at  the 
greater,  it  will  also  be  at  the  smaller,  distance  ;  and,  in  the  soHd,  all 
the  heal  would  either  be  expelled  or  so  compressed,  that  the  atoms 
<woidd  be  ia  alMolute  contact,  which  certainly  is  not  the  case  ;  for  all 
solids  are  captdile  of  contraction. 

Secondly. — Ot  the  constitution  of  liquids.  Although  most  philoao- 
phera  admit  the  existence  of  an  attraction  between  die  atoms  of  liqmds» 
yet  numy***  consider  the  liquid  state  as  depending  solely  on  t^e  pres^ 
sure  of  the  air ;  without  which*  all  bodies  would  either  be  solids  or 
gases. 

*  BaatibixsT  in  his  Chenk  Statics.    Translation  by  LAMBiar,  page  352— 
And  many  others. 
2v 
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This  Lavoisibr  himself  has  enforced.  After  some  former  remarks 
he  continues  thns*  :  "  Whence  it  appears,  that  without  this  atmoe* 
pheric  pressure  we  should  not  have  any  permanent  liquid,  and  should 
only  see  hodies  in  that  state  of  existence  in  the  very  instant  of  melt- 
ing ;  for  the  smallest  addition  of  caloric  would  then  instantly  separ- 
ate their  particles,  and  dissipate  them  through  the  surrounding  me- 
dium." This  doctrine  this  great  philosopher  has  supported  by  ex- 
periments  on  liquids  placed  in  vacuo,  which  rapidly  pass  into  vapor  on 
the  removal  of  atmospheric  pressure. 

Although  most  of  these  experiments  appear  to  confirm  the  aboTe 
doctrine,  yet  T  may  state  certain  objections  which  appear  to  me  unan- 
swerable. Though  most  liquids  do  pass  into  vapor  under  the  ex- 
hausted receiver,  yet  there  are  some,  such  as  concentrated  snlphwie 
acid,  which  scarcely  appear  to  do  so.  This  acid  (as  is  well  known  in 
what  is  named  the  freezing  experiment)  by  its  great  attraction  condens- 
es aqueous  vapor  formed  in  an  exhausted  receiver,  and  thus  preserves 
a  partial  vacuum.  It  not  only  remains  in  the  liquid  state  itself,  bnt 
also  condenses  the  vapor  from  the  vacuum. 

Again.  If  even  all  liquids  could  be  shown  to  vaporize  at  natural 
temperatures  in  vacuo,  it  would  not  be  any  proof  of  the  doctrine,  ow- 
ing to  the  imperfect  nature  of  the  experiment  itself.  Any  liquid  un- 
der  the  pressure  of  the  air,  must  soon  be  of  the  same  temperature  with 
the  air,  i.  e.  endeavour  to  part  with  heat  with  the  same  force :  but  as 
soon  as  the  atmospheric  pressure  is  removed,  a  great  force,  tending 
to  expel  heat  from  the  liquid,  is  removed  ;  the  eflPort  therefore  of  the 
liquid  to  expel  heat  becomes  less  than  before,  and  therefore  less 
than  the  effort  of  the  circumjacent  air.  The  consequence  of  this 
must  be,  a  continual  passage  of  heat  from  the  air  to  the  liquid,  and  its 
vapor,  which  will  make  the  evaporation  unlimited.  Were  it  possi- 
ble  to  procure  a  receiver  which  should  not  be  permeable  to  heat,  ^ere 
would  soon  be  a  limit  to  the  evaporation  of  a  liquid,  and  the  receiver 
would  doubtless  remain  exhausted.  It  is  certainly  true,  that  under 
such  circumstances,  water  would  not  remain  a  liquid,  and  a  small  part 
of  it  would  pass  into  vapor,  most  of  it  would  become  ice.  But  ether, 
alkohol,  and  other  liquids  which  would  resist  freezing,  would  proba- 
bly continue  as  liquids  in  a  receiver  impermeable  to  heat.  The  receiv- 
er of  any  air-pump  is  in  a  similar  situation  to  that  of  a  common  pump ; 
except  that  on  the  removal  of  the  pressure,  heat  is  forced  into  the 
former  and  water  into  the  latter,  by  the  very  same  force  ;  namely,  the 

*  Elements  of  Chemistry,  translated  by  Ksaa,  page  56. 
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pressure  of  the  atmosphere.  Hence  it  would  appear,  that  the  pressure 
of  the  atmosphere  does  not  so  materially  affect  the  constitution  of  li- 
quids, as  IS  generally  supposed  ;  for,  although  hy  compressing  them 
with  great  force,  it  resists  their  passing  into  vapor,  yet  it  at  the  same 
time  endeavours  to  afford  them  the  heat  requisite  for  this  transition, 
though  douhtless  with  less  force. 

Let  us  now  consider  the  constitution  of  a  liquid,  supposing  the 
repulsion  from  heat  and  atttraction  as  varying  in  the  same  ratio. 

And  first. — In  a  liquid,  these  two  forces  could  not  he  equal  to  each 
other  at  any  one  distance  of  the  atoms  ;  for  since  they  would  also  he 
equal  at  any  other,  no  resistance  whatsoever  would  be  offered  to  any  force, 
such  as  that  of  the  atmosphere  compressing  the  liquid  into  an  absolute- 
ly dense  mass,  the  atoms  of  which  would  be  in  contact.  They  would, 
in  hicX,  constitute,  what  in  mechanics  is  named  an  equilibrium  of  in- 
difference, liable  to  be  destroyed  by  the  slightest  extraneous  force. 

Again  :  the  attraction  could  not  be  the  greater  force  at  any  one 
distance,  for  it  would  also  be  greater  at  any  other  ;  and  much  more 
then  could  no  liquid  exist,  for  there  would  be,  besides  external  pres- 
sure, this  additional  force  tending  to  condense  the  liquid,  and  no  force 
to  resist  their  action. 

Lastly  :  if  the  repulsive  force  be  greater  than  the  attraction  at  one 
distance,  it  also  will  at  any  other,  and  this  excess  of  the  repulsion 
over  the  attraction,  might  be  sufficient  to  resist  also  the  pressure  of  the 
air ;  and  the  constitution  of  a  liquid  might  be  considered  as  compatible 
with  such  a  law.  But  let  us  examine  this  more  minutely.  Tf  the 
pressure  of  the  air  were  removed  from  a  liquid,  since  the  repulsion  was 
BO  far  superior  to  the  attraction,  it  would  necessarily  expand  the  liquid 
without  limit ;  for  it  would,  at  any  distance  of  the  atoms,  continue  the 
mote  powerful  force.  But  it  has,  I  think,  been  above  shewn,  that 
there  is  no  evidence  of  liquids  expanding  into  vapors  without  any  ad- 
dition of  heat.  The  vapor  from  a  liquid  in  vacuo  is  expanded,  both 
by  heat  assumed  from  the  liquid  and  by  heat  forced  in  by  the  atmos- 
phere without ;  and  yet  the  evaporation  of  most  liquids  in  vacuo  ia 
not  instantaneous,  as  it  would  be  according  to  such  a  law.  Of  some, 
as  sulphuric  acid  and  certain  oils,  it  is  at  most,  exceedingly  slow. 

There  is  moreover  evidence  of  the  attraction  in  liquids  becoming,  on 
a  small  separation  of  their  atoms,  stronger  than  the  repulsion  ;  for 
otherwise  no  attraction  would  be  apparent  in  them,  nor  would  their 
atoms  ever  be  collected  into  spherical  drops ;  which  can  only  he  effect* 
ed  by  the  excess  of  the  attraction  over  the  expanding  force.  This 
2v2 


Digiti 


ized  by  Google 


IH$  Om  the  two  greMt  pawer$,  [Oc*. 

last  is  a  two-fold  ai*g;iuxient ;  for  since,  on  a  small  separation  of  the 
atoms  of  liquids,  their  attraction  becomes  superior  to  tbe  repnlai^ 
force,  how  is  it  possible  that  without  any  addition  to  it,  this  repnlsiva 
force  should  expand  them  into  gases  ?  And  again,  since  the  attrae* 
tion  is  the  stronger  force,  when  tbe  particles  are  somewhat  removed, 
if  the  two  forces  varied  in  the  same  ratio,  it  has  been  already  sbcwm 
that  no  liquids  oould  exist ;  but  atoms,  so  acted  upon,  must  be  reduced 
into  masses  absolutely  dense. 

Th^  constitution  of  liquids  then  could  not  be  accounted  for,  if  tiie 
compound  repulsion  of  beat  be  ^un^osed  to  vary  in  the  same  ratio  as 
the  attraction. 

Thirdly. — Of  the  constitution  of  gases. 

When  a  liquid  passes  into  the  ga«eous  9tate,  its  atoms  art  so  £ur  se- 
parated from  each  other  that  their  iputual  aftrao^pn  is  mnob  ksscaed, 
but  from  its.  great  augmentation  of  bulk,  tbe  pressure  it  is  anhjoctad 
to  is  greatly  increased.  Hence,  in  a  gas  the  chief  force  oppoaiag 
ezpaiision,  is  the  pressure  of  the  air ;  and  to  enable  it  to  resist  this  force, 
the  repulsion  must  be  so  augmented  a«  to  exceed  tlie  attracstioii  fa^  % 
force  equal  to  the  pressure.  ^ 

It  is  this  excess  of  the  expanding  force  over  the  attraction,  wbidi  la 
alone  capable  of  being  measured. 

The  experimeats  of  Mr.  Botlb,  as  is  well  (mown,  tended  to  dmt 
that  the  density  of  gases  varies  as  the  compressing  force  i  and  N«is-> 
TON  proved  that  if  this  be  tru^,  the  fxpandii^  force  0f«ratiag  beftweem 
tbe  atoms,  will  be  inversely  a«  their  distances. 

But  as  only  the  excess  of  th^  force  over  the  attraction  is  capabia  of 
measurement,  it  is  plainly  this   excess  of  the  repulsion  whidi 
shewn  to  vary  inversely  as  the  distance  between  atoms. 

If,  then,  the  repulsion  from  heat  and  attraction  vary  in  iht 
ratio,  and  if  this  ratio  be  the  inverse  square  of  the  distance,  any  diicr* 
ence  between  tbe  two  forces  ought  also,  to  vary  in  the  same  ratia^ 

And  although  this  difference  in  the  experiment  of  theae  gamt 
philpsophe^  is  seen  to  vary  in  aless  ratio  than  the  inverea  aqnam  of 
the  distance,  yet  it  will  not  appear  incompatible  with  thia  or  erea 
some  higher  power  being  the  r^  ratio  of  the  repulsion  between  Ilia 
ttoms  of  any  gas,  when  it  is  remembered,  that  on  increasing  or  Insacn 
ing  the  density  of  a  gas,  by  varying  the  compressing  force  ;  in  tka 
one  case  much  heat  is  given  out,  and  in  the  other  much  i«  aasnnsed. 
This  must  cause  th^  expanding  force  appacently  to  vai.y  in  a  far  lesa 
inverse  ratio,  than  it  otherwise  would,  if  heat  did  iot  paaa  out  on.  ia* 
creasing,  or  were  not  assumed  on  lessening,  the  density  of  %  gas. 
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I  am  ready  indeed  ta  aeknowledge,  that  it  is  not  poadible  to  prove 
from  the  constitution  of  a  simple  gas»  that  the  two  powers  attraction 
mnd  repulsion  from  heat  do  not  vary  in  the  same  ratio  ;  for  the  cffec* 
tive  repulsion^  though  (according  to  this  law)  superior  to  the  attraction 
at  every  distance,  may  have  its  force  limited  by  atmospheric  compres- 
sion. 

Yet,  however,  since  both  in  solids  and  liquids  it  has  been  proved 
that  the  two  forces  cannot  vary  in  the  same  ratio,  it  may  be  concluded 
that  they  neither  can,  when  a  body  has  assumed  the  gaseous  state* 
although  from  the  peculiar  nature  of  a  gas,  it  may  not  be  possible 
directly  to  prove  this  fact. 

Fourthly. — Of  the  solution  of  solids  in  liquids. 

Of  all  con^binations  none  are  more  ^-equent,  than  the  solution  of  solids 
in  liquids ;  and  of  all  states  no  one  is  more  remarkable,  than  that  of  many 
bodies  in  solution.  Oftentin^es  a  dense  solid  is  disintegrated  by  the 
powerful  affinity  of  a  liquid  ;  and  yet  a  very  weak  combination  takea 
place.  A  combination,  in  which  most  of  the  characters  of  the  bodiea 
remain,  contrary  to  a  well  known  law  of  combinatioD, 

It  is  somewhat  remarkable,  that  even  Bbbthollbt,  who  has  writtoi 
Tory  fidly  and  ably  on  Chemical  Statics,  should  have  said  very  Uttle 
in  explanation  of  the  weakness  of  the  combtnatioa  in  many  solntieBa. 
The  two  foUowing  are  the  chief  passages  in  his  work,  which  refer  to 
this  important  question. 

<<  Solution,"  he  observes,  "  is  theref<urci  the  eftct  of  a  power  which 
can  overcome  the  resistance  of  the.  force  of  cohesion,  and  the  dil^r* 
cnce  of  speeifie  gravity* ;  and  again*  "  in  reality  it  (the  solvent)  exer- 
cises i^  force  similar  to  that  of  the  a^ity  which  produces  combinations, 
and  whose  efiect  is  limited,  in  the  solution  of  a  solid,  by  thn  foroe  of 
cohesion,  &c.t**  The  late  Dr.  Mubrat,  while  supporting  his  doe-^ 
trine  of  mixed  gases,  has  written  move  definitely  on  this  subject.  "  In 
the  solution  of  a  solid,"  obsi^ved  this  abk  author,  "  there  are  ^^osed 
the  foroe  of  affinity  between  the  solid  substance  and  the  solvent^  and 
the  cohesion  of  the  solid  retpdning  the  solid  particles  in  aggregation  t." 
And  again  he  writes  :  "  In  the  solution  of  salts  in  water,  the  attrac- 
tion exerted  is  mei;ely  svAcient  to  give  fluidity  to  thc^  solid  and  to  conn-^ 
teract  its  cohesion  and  specific  gravity  ;  the  properties  are  net  alter- 
ed,  ici" 

*  Chemical  Statics,  translated  by  hMtnmnr,  vol;  i  20. 

t  Ditto,  vol  i.  296. 

X  System  of  ChemiBtr^  tqL  i.  40. 

§  Ditto,  p.  41. 
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These  explanations,  however,  though  perhaps  at  first  sight  appa- 
rently satisfactory,  will  not  account  for  the  imperfect  combinatioBs 
which  generally  take  place  in  solution. 

It  will  not  be  difficult  to  shew  that  the  cohesion  and  greater  spe- 
cific gravity  of  the  solid,  cannot  be  the  forces,  which  prevent  an  in- 
timate combination  from  taking  place.  When  once  the  attraction  for 
the  atoms  of  the  liquid  has  overcome  these  forces,  the  atoms  of  salt 
and  water  would  come  into  absolute  contact  and  form  a  most  intimate 
combination. 

This  is  evident  from  the  following  considerations  : — ^that,  as  the 
atoms  of  salt  separate  from  each  other,  their  attraction  decreases. 
But,  as  they  approach  those  of  the  water,  their  attraction  for  the  lat- 
ter, increases  in  as  great  a  ratio  as  their  own  cohesion  decreases. 
Hence,  since  the  attraction  for  the  atoms  of  the  water,  when  compara- 
tively at  a  distance  from  those  of  the  salt,  is  superior  in  force  to  the 
cohesion  of  the  latter,  when  near  to  each  other, — ^much  more  then 
would  the  attraction  for  the  water  exceed  the  cohesion  of  the  salt, 
when  the  atoms  of  the  salt  have  separated  from  each  other,  bat  ap- 
proached those  of  the  water. 

Tlie  difference  of  specific  gravity  in  itself,  but  an  inconsidermhle 
force,  does  not  increase.  The  effect  resulting  from  all  these  forces 
would  be,  an  actual  contact  of  the  atoms  of  the  solid  with  those  of  the 
fluid.     How  much  more  then,  an  intimate  combination. 

This  effect  can  only  be  prevented,  by  the  repulsive  force  of  the 
heat ;  which  must  operate  between  the  atoms  of  a  solid  and  those  of  a 
liquid,  in  like  manner  as  between  any  other  atoms.  But  if  the  attrac- 
tion  is  superior  to  the  repulsion  at  one  distance,  it  will  also  be  at  any 
other,  (according  to  this  law  ;)  and  this  superiority  of  die  attraction 
will  increase  as  the  atoms  of  the  solid  approach  those  of  the  liquid. 
Tbe  intimacy  of  the  combination  therefore  cannot  be  prevented  by  the 
repulsion,  if  being  already  inferior  to  the  attraction,  it  varies  in  the 
same  ratio  with  it. 

The  solution  of  solids  in  liquids  and  the  weak  resulting  combina- 
tions, cannot  then  be  explained,  if  the  force  of  repulsion  be  supposed  to 
vary  in  the  same  ratio  as  the  attraction.  Neither  could  the  mere 
condensation  of  many  gases  by  liquids  be  accounted  for,  as  might  also 
be  proved. 

Fifthly. — Of  the  solution  of  liquids  in  gases. 

Although  various  theories  have  been  proposed,  in  explanation  of  the 
solution  of  liquids,  in  gaseous  fluids,  yet  no  one  is  altogether  satis&c- 
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toTy,  for  to  each  objections  may  be  brought.  I  shall  briefly  review  them 
separately,  and  then  inquire  whether  this  fact  can  be  explained,  on 
the  supposition,  that  the  repulsive  force  of  heat  varies  in  the  same 
ratio  as  the  attraction.  The  inquiry  will  be  directed  especially  to 
the  solution  of  water  in  the  atmosphere,  as  being  the  most  familiar  and 
striking  instance. 

First,  that  aqueous  vapor  exists  in  the  atmosphere,  solely  by  its  own 
expansive  force.  This  h3rpothesis  has  had  two  forms.  Mr.  Dalton 
has  supposed,  that  between  different  gases  the  attraction  and  repulsive 
force  of  the  atoms  are  so  nearly  equal,  that  gases  are  neutral  to- 
'wards  each  other*  ;  and  therefore,  that  the  air  has  no  effect  on  its  hy- 
grometric  vapor,  which  would  exist  from  its  own  elasticity  equally, 
"whether  the  air  be  present  or  not. 

Several  objections  have  been  brought  against  this  theory,  some  of 
which  Mr.  Dalton  has  very  ably  and  ingeniously  answered.  But 
there  are  others,  which  cannot  be  answered.  One  of  them  appears  to  me 
alone  so  weighty  an  objection,  as  to  render  it  unnecessary  to  enter  in- 
to any  besides  it, — namely,  that  if  vapor,  existing  in  the  atmosphere, 
were  perfectly  neutral  towards  it,  then  certainly  the  density,  and  not 
the  bulk  of  the  atmosphere,  would  be  increased  by  the  presencie  of  the 
vapor.     But  Newton  has  proved  that  the  contrary  takes  place. 

Aqueous  vapor  increases  the  bulk  of  the  air,  and  even  so  much  as 
to  lessen  its  density. 

If  the  vapor  and  air  are  quite  neutral  towards  each  other,  how 
could  the  elastic  force  of  tbe  former  act  against  the  atoms  of  the  air 
so  as  to  separate  them,  which  must  be  the  case  ;  for  otherwise  the 
density  would  be  increased  in  proportion  to  the  vapor  present,  instead 
of  being  diminished  ? 

Mr.  Dalton  has  endeavoured  to  answer  this  objection  by  the  fol« 
lowing  comparison,  which  I  shall  attempt  to  examine,  inasmuch  as  I 
am  persuaded  it  is  not  applicable,  though  it  has  been  admitted  as  such 
by  many  ;  and  I  may  state  a  refutation  of  it,  which  has  presented  it- 
self to  me,  and  which  I  do  not  think  has  hitherto  been  proposed. 

"  Let"  (he  says)  "  a  tall  cylindrical  vessel  of  glass  containing  dry 
air  be  inverted  over  mercury  ;  and  a  portion  of  the  air  drawn  out  by 
a  syphon,  until  an  equilibrium  of  pressure  is  established  within  and 
without ;  let  a  small  portion  of  water,  ether,  &c.  be  then  thrown  up 
into  the  vessel ;  the  vapor  rises  and  occupies  the  interstices  of  the  air 
as  a  void  ;  but  what  is  the  obvious  consequence*'  ?  "  Why,"  he  says, 
**  the  surface  of  the  mercury  being  now  pressed  both  by  the  dry  air 
*  New  System  of  Cliemical  Philosophy,  p.  162. 
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sad  by  the  sew  raised  vapor,  is  more  pressed  ivithia  than  wkhoiit* 
aad  an  enlargemest  of  the  vohime  of  air  is  unavoidable  in  order  to 
restore  the  eqailibriam.  Again,  in  the  open  air ;  suppose  there  were 
mo  aqueous  atmosphere  round  the  earth,  only  an  azotic  one  equal  to 
tw«ity*three  inches  of  mercury,  and  an  oxygenous  one  equal  to  six 
inches,  "  the  air  being  thus  perfectly  dry,  evaporation  would  cobi> 
mence  with  great  qpeed.  The  vapor  first  formed  being  constantly 
urged  to  ascend  by  that  below,  and  as  oonstandy  resisted  by  the 
air,  must  in  the  first  instance  dilate  the  other  two  atmospheres. 
Ae-*" 

To  this  I  may  object,  that  in  the  experiment  made  on  the  g^tsea 
over  BMToury,  this  liquid  presses  on  the  aqueous  vapor  as  wdl  as  oa 
the  air  ;  and  therefore  both  of  them  can  re-act  against  it,  and  wili  de- 
press it  mor^  than  either  singly.  But  in  the  atmosphere  the  super- 
incumbent atoms  of  oxygen  and  nitrogen  (which  are  accordin^to  the 
theory  perfectly  neutral  towards  the  vapor),  being  the  comjweasJBg 
force,  cannot  press  on  the  vapor,  and  therefore  cannot  be  re-aoted 
against. 

Hygrometric  vapor  could  not  therefore  cause  the  atmosphere  to  ex- 
pand as  the  vapor  does  the  air  in  the  experiment ;  for  the  fbra^r  va- 
por does  not  act-  on  the  compressing  force  of  the  atmos^kcre  as  the- 
latter  does  on  the  mercury. 

The  impact  of  tbe  vapor  against  the  atoms  of  the  air,  would  be  as 
tiaosient  and  occasional  (owing  to  the  minuteness  and  radty  of  the 
atoms),  that  it  is  unworthy  of  notice  as  an  opposition  to  the  rian  of 
the  vapor. 

Again.  Mr.  Dalton  continues  thus  :  "  At  last,  when  all  the  vspor 
has  ascended  that  the  temperature  will  admit  of,  the  aqueous  atmoa* 
pbere  attains  an  equilibrium  ;  it  no  longer  presses  upon  the  other  two, 
bat  upon  the  earth  ;  the  others  return  to  the  original  density  and  pres- 
sure tlmoaghout."  To  this  I  may  observe  ;r— it  is  very  true,  that  the 
others  would  return  to  their  original  density  and  pressure^  but  this 
is  an  admission  which  itself  destroys  the  supposed  analogy  of  tiie 
experiments^  in  which,  while  the  vapor  is  present,  the  air  does  sel  re- 
turn ta  its  original  density.  Mr.  Dali»n  continues :  "In  this  esse 
it.  is  true,  there  would  not  be  any  augmentation  of  volume,  when 
aqueous,  vapor  was  combined  with  the  air ;  humidity  would  inereasn 
the  weight  of  the  congregated  atmoq[ihwes,  but  diminish  their  qpecifie 
gravity,  under  a  given  pressure."    To  this  it  may  be  r^Ued^     It'  is 

*  Daltok'8  New  System  of  Chemical  Pkilofopby.  p.  162. 
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oertnnlf  trne,  that  when  aqneoos  rtpor  was  added  to  the  air,  it  would 
not  (according  to  this  doctrine)  increase  its  volume,  but  this  is  lycewise 
an  admissioQ  which  would  destroy  the  analogy  of  the  experiment ;  and 
it  even  forms  an  impossibility,  with  the  latter  part  of  the  sentmoe. 
How  is  it  possible  that  hygrometric  vapor  (which  is  an  addition  of 
matter)  should  lessen  the  specific  gravity  of  the  air,  and  yet  not  in- 
crease its  volume  ? 

The  truth,  in  short,  is,  that  according  to  this  theory,  the  hygrome- 
tric  vapor  could  not  increase  the  volume  of  the  air,  but  then  it  must 
inerease  the  specific  gravity.  And  since  this  is  contrary  to  the  physi- 
cal fust,  it  is  manifest,  this  theory  is  inadmissible. 

Dr.  Thomson  has  adopted  the  other  form  of  the  hypothesis,  that  li- 
quids pass  into  vapor  solely  by  their  expansive  power.  He  supposes, 
that  the  vapor  and  air  are  not  neutral  (as  was  once  Mr.  Dalton's 
opinion),  but  elastic  towards  eac^  other ;  and  therefore,  that  water  pass- 
es into  vapor,  although  repelled  by  the  air.  The  following  objections 
will,  I  think,  shew,  that  this  theory  will  not  affords  satiBfactory  explana- 
tion of  the  fact.  It  is  plain,  that  the  mutual  elasticity  of  the  air  and 
vapor  mast  be  inferior  to  the  elastic  force  of  the  vapor  of  water,  other- 
"wise  the  latter  could  not  pass  into  vapor.  But  the  elastic  force  of 
aqueous  vapor,  at  most  natural  temperatures,  is  not  equal  to  fnore,  than 
•^  of  the  pressure  of  the  air,  which  pressure  must  be  supported  by  the 
water,  and  therefore  must  press  on  it  with  a  force  far  superior  to  the 
dasticity  of  vapor,  at  any  natural  temperature.  And  even,  if  water 
could  pass  into  vapor,  this  vapor,  being  lighter  than  air,  would  separate 
Irom  it  and  float  above,  since  it  repels  the  air,  unless  this  repulsion  be 
exceedingly  weak. 

Tlie  experiments  of  Pictbt  and  of  Db  Luc,  shewing  that  evaporation 
takes  place  quite  as  readily  in  vacuo,  are  no  proofs,  that  evaporation  in 
the  air  arises  solely  from  the  elastic  force  of  water.  They  only  shew 
(what  no  one  will  deny)  that  the  expanding  power  in  water  greatly 
mdt  its  evaporation.  Water,  under  the  atmosphere,  is  compressed 
with  a  force  30  times  as  great  as  the  strength  of  its  vapor  (at  most 
natural  temperatures) ;  there  must  then  exist  an  attraction  between  it 
and  the  air,' to  enable  it  to  evaporate  as  much  as  it  does  in  vacuo, 
when  no  force  is  opposing  the  expansion. 

Lastly  then,  it  would  appear  that  the  hygrometric  vapor  must  be  at- 
tracted by  the  air  ;  and  of  an  attraction  between  air  and  water  many 
presumptive  proofs  have  been  already  adduced. 

But,  according  to  the  law,  that  attraction  and  the  force  of  repulsion 
rary  in  the  same  ratio,  if  the  former  be  superior  to  the  latter  force. 

2  r 
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between  the  atoms  of  air  and  water  when  at  a  distance,  it  will  abo 
be  superior  when  they  are  near  to  each  other.  Hence  this  superior  at- 
traction would  bring  the  atoms  of  the  two  fluids  into  absolute  contact, 
much  more  then,  into  intimate  combination. 

But  hygrometric  vapor  is  in  a  very  weak  state  of  combination.  The 
mere  solution  of  liquids  in  gases  cannot  then  be  explained,  if  the  two 
forces  are  supposed  to  vary  in  the  same  ratio. 

Sixthly.  Of  the  constitution  of  mixed  aerial  fluids.  The  fiust  tibat 
all  gaseous  fluids,  however  diflerent  their  specific  gravities,  mix  wfaoi 
placed  together,  has  been  already  noticed  in  a  former  part  <^  this  es- 
say. I  shall  now  attempt  a  brief  inquiry  into  the  various  expknatkms 
proposed,  to  account  for  this  phenomenon.  These  have  been  applied 
chiefly  to  the  constitution  of  the  atmosphere  ;  it  being  a  remarkable  in- 
stance of  a  mixture,  or  solution,  of  gases  in  each  other. 

When  treating  of  attraction,  I  endeavoured  to  prove,  that  between 
all  gaseous  fluids  an  attraction  is  exerted,  with  more  or  less  force,  at  sll 
distances. 

That  the  atmospheres  of  heat  round  atoms,  must  endow  them  with 
mutual  elasticity,  is  itself  evident ;  and  is  proved  by  the  fKt,  that 
compound  atoms  are  separated  by  an  addition  of  heat,  as  is  evinced  in 
the  decomposition  of  bodies  by  heat. 

I  shall  therefore  consider  both  forces,  as  operating  between  all  atoms 
of  gases ;  and  inquire  whether  the  nature  of  mixed  gases,  can  be  ex» 
plained,  according  to  the  law.  that  attraction  and  the  force  of  repnlaioB 
Tary  in  the  same  ratio  ;  supposing,  first,  that  these  two  forces  are  eqnal 
between  gases ;  or  secondly,  that  the  repulsion  is  superior ;  or  thirdly, 
that  the  attraction  is  superior. 

1. — If  between  mixed  gases,  the  attraction  and  force  of  repulskxi 
are  equal. 

Mr.  Dalton  was  formerly  of  opinion,  that  mixed  gases  ndther  at- 
tracted nor  repelled  each  other ;  and  he  explained  the  mixture  of  gases, 
by  their  own  elasticity  expanding  each,  which  occupied  the  whole 
space  between  the  atoms  of  the  other,  as  if  it  were  a  void. 

This  very  ingenious  theory,  which  in  many  respects  would  give  a 
su£Scient  mechanical  explanation  of  mixed  *  gases,  has^  as  is  w^ 
known,  been  the  subject  of  various  discussions.  Among  others,  the  fol- 
lowing objections  of  Bxbthollbt',  and  Dr.  Murray,  are  doubtless  »- 
superable. 

*  It  has  heen  already  shewn  under  a  former  head,  that  this  theory  cannot  aAnI 
tren  a  mechanical  explanation  of  the  solution  of  water  in  the  atmosphcie. 
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I  shall  qnote  tlie  words  of  this  last  author,  as  being  concise.  **  The 
repulsion  between  the  particles  of  any  individual  gas,  is  owing  to  the 
operation  of  caloric,  and  is  a  necessary  attribute  of  the  form  in  which 
it  exists;  and  why  should  there  not  be  the  same  repulsion  between 
the  partiolea  of  two  bodies  in  this  form  ?  What  cause  can  counteract 
it,  but  a  chemical  attraction  exerted  between  them  ?"  "  Besides,  if  there 
is  no  repulsion  between  the  particles  of  different  gases,  as  Mr. 
Dalton  conceives,  what  prevents  them  from  entering  into  combinations, 
when  they  approach  within  short  distances,  as  they  must  frequently 
do  in  the  internal  movements  of  a  mixed  elastic  fluid  ?  And  if  there 
exists  no  mutual  attraction,  how  are  they  under  any  circumstances,  as, 
for  example,  by  compression,  or  elavation  of  temperature,  brought  to 
combine  ?  It  may  be  added,  that  were  Mr.  Dalton's  hypothesis  just, 
two  elastic  fluids  ought,  in  every  case,  to  diffuse  themselves  in  any 
space,  and  mix  equally,  with  the  utmost  rapidity,  each  being  as  a  va- 
cuum to  every  other.  Yet  this  facility  of  mixing  is  much  dependent 
on  their  specific  gravity."     In  many  cases  it  is  very  gradual*. 

Mr.  Dalton  afterwards  did  somewhat  modify  this  doctrine.  He 
supposed,  that  both  attraction  and  the  force  of  repulsion,  operate  be- 
tween different  gases  ;  but  that  these  forces  are  so  nearly  equal,  as  to 
have  no  effect  in  producing  the  mixturef. 

Many  objections  against  the  former  doctrine  are  thus  obviated, 
and  the  spirit  of  the  theory  is  preserved!. 

*  Mr.  Daltok  endeavoared  to  explain  this  objection  away,  bj  an  ingenious 
comparison.  Page  175.  He  aignes,  that,  if  a  ball  of  lead,  which  falls  through  the 
air  ai  any  given  rate,  be  divided  into  numerous  atoms,  it  will  descend  with  far  less 
▼elodty  (for  gravity  increases  as  the  cube  of  the  diameter  of  any  sphere,  but  the 
resistance  only  as  the  square  of  the  diameter),  and  therefore  that  atoms  of  air  must 
meet  with  very  great  resistance  ;  and  hence  the  slowness  of  the  mixture.  This  is 
•orely  not  a  just  comparison  ;  for  the  atoms  of  lead  are  not  resisted  merely  by  ab« 
aokite  impact  against  atoms  of  air  themselves,  but  by  the  atmospheres  of  heat 
itHuid  atoms  which  fill  the  void  space  between  them,  and  must  be  elastic  towards 
particles  of  lead,  as  towards  any  other  particles.  If  these  atmospheres  were  re« 
moved,  and  only  the  atoms  of  the  air  itself  remained  (they  being  kept  asunder  by 
some  inherent  repulsive  force,  which  in  conformity  with  the  theory  in  question, 
did  not  operate  against  the  lead),  then  the  lead  would  probably  fall  with  at 
least  equal  velocity,  by  being  extremely  divided  ;  as  its  atoms  might  descend 
unobstructed,  the  air  being  almost  a  vacuum  to  them  ;  for  its  own  atoms  pro- 
bably do  not  occupy  more  than  ,9^9  of  the  whole  space.  For  this  same  reason, 
two  gases  ought  to  mix  with  the  utmost  rapidity  :  the  actual  impacts  of  their 
atoms  themselves  being  very  few.  But  since  they  do  not  mix  with  such  rapidity, 
they  cannot  be  mutually  inelastic. 

t  New  System  of  Chemical  Philosophy,  p.  162. 

t  Let  it  be  however  kept  in  mind,  that  this  theory  cannot  explain  the  evapor^- 
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To  this,  however,  I  may  state  an  objection  of  another  nature,  and 
no  less  powerful.  If  these  two  powers  are  so  equal  at  erery  distance, 
as  to  neutralize  each  other,  what  must  be  the  effect  of  tiie  amalleat 
addition  or  abstraction  of  heat  ? 

In  the  one  case,  repulsion  becoming  the  stronger  force,  the  gases 
must  be  totally  separated.  In  the  other,  the  attraction  predomipating 
will  bring  the  atoms  into  contact,  much  more  then  into  intimate  coin- 
bination. 

2.  Secondly,  That  between  mixed  gases  the  repulsive  force  is 
stronger  than  the  attraction.  Under  this  head  may  perhaps  be  placed 
the  last  modification  of  Mr.  Dalton's  theory.  He  admits  of  gases 
being  mutually  repellent,  but  lays  down  the  following  maxim  on  whioh 
he  explains  the  mixture.  "  That  every  species  of  pure  elastic  fkud, 
has  it  particles  globular  and  all  of  a  size.  But  that  no  two  species 
agree  in  the  size  of  their  particles,  the  pressure  and  temperature  being 
the  same*." 

Hence  Mr.  Dalton  argued,  that  in  a  pure  gas  the  atoms  being  all 
of  a  size  can  remain  at  rest,  as  the  pressure  must  be  equal  through- 
out. But  when  a  gas  of  larger  atoms  is  placed  on  the  former,  that 
the  pressure  of  their  atoms  owing  to  a  difference  of  size  will  be  irre- 
gular and  unequal ;  and  that  therefore  an  intestine  motion  moat  ensue, 
until,  the  gases  having  mixed,  each  can  rest  on  the  same  base- 
Even  if  the  atoms  of  bodies  endowed  with  their  atmospheres  of  heit 
were  spherical,  it  is  very  questionable  whether  the  above  docdrine, 
though  evincing  much  ingenuity,  be  really  applicable. 

It  is  difficult  to  say  what  would  be  the  effect  of  spheres  of  diflerent 
sizes  pressing  on  each  other.  But  the  atmospheres  of  heat  round  atoms 
are  highly  elastic,  and  hence  do  not  press  on  each  other  by  aingie 
points  only,  as  inelastic  spheres  would  ;  but  must  assume  some  fona 
requisite  for  general  and  regular  contact ;  without  mixing.  Thus  if  a 
long  hollow  cylinder  placed  perpendicularly,  and  closed  at  the  upper 
end,  have  the  air  of  a  few  inches  from  the  top  heated  ;  the  atoms  of 
the  heated  air  being  enlarged  (it  might  be  greatly),  and  according 
to  Mr.  Dalton 's  theory,  pressing  unequally  on  those  below,  a  mixture 
ought  to  take  place.  The  heated  air  ought  to  descend  and  diffuse  it- 
self completely  among  the  cold  air.  There  is  little  doubt,  however, 
that  no  such  occurrence  would  take  place  ;  the  heated  air  would  con- 
tinue above.  But  let  the  cylinder  be  inverted,  and  the  heated  air  will  rise 

tion  of  water,  and  its  lessening  the  density  of  the  atnvosphera.    The  objectiost 
stated  under  that  head  still  remain. 
*  New  System  of  Chemical  Philosophy,  p.  189. 
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n^idly  ;  and»  even  then*  a  great  part  will  paM  through  the  cold  air 
without  mixing  with  it ;  as  ia  plain  from  the  fact,  that  the  hottest  air 
in  theatres  and  heated  chambers,  is  near  the  ceiling,  thoogh  it  re- 
ceives its  heat  below.  Yet,  in  a  mechanical  point  of  view,  the  vo- 
lumes of  air  of  different  temperatures,  precisely  agree  with  the  differ- 
ent gases  of  the  same  temperature,  mentioned  in  the  supposition,  aa 
far  as  having  their  atoms  of  different  sizes. 

Dr.  Thomson  rejects  both  Mr.  Dalton's  and  Bbrthollvt's  expla* 
nation  of  mixed  gases.  The  opinion  which  he  holds,  may  be  brought 
under  this  head.  In  his  System  of  Chemistry  he  states  it  in  the  follow. 
ing  words  :  "I  conceive,  that  when  two  gases  are  mixed,  the  parti- 
cles of  each  are  beyond  the  sphere  of  the  affinity  of  the  particles  of  the 
other.  If  the  elasticity  be  owing  to  the  action  of  heat,  it  seems  to 
follow  as  a  consequence,  that  different  gases  must  be  mutually  elastic 
towards  each  other.  But  I  think  that  the  elasticity  itself  is  sufficient 
to  account  for  this  mixture  taking  place,  without  being  under  the  ne- 
cessity of  having  recourse  to  the  hypothesis  of  D altos*,'* 

To  thb  doctrine,  I  may  be  permitted  to  object,  that  since  the  atoms 
of  any  simple  homogeneous  gas,  cannot  be  supposed  continually  to 
circulate,  if  heterogeneous  are  mutually  repellentf,  like  homogene- 
ons  atoms,  why  should  a  mixture  take  place  between  gases  which  are 
of  the  $ttMe  specific  gravity  ?  But  between  gases  of  afferent  specific 
gravity,  much  lesd,  then,  could  any  mixture  take  place !  Lest  it 
should  be  supposed  that  difference  of  gravity  in  gases  may  depend 
merely  on  their  ultimate  atoms  being  of  different  $%zt$,  but  of  the 
same  specific  gravity,  the  atom  of  oxygen,  for  instance,  being  8  times 
as  large  as  the  atom  of  hydrogen,  let  it  be  remembered,  that  although 
their  ultimate  atoms  might  have  the  same  specific  gravity,  yet  when 
endowed,  and  hence  enlarged,  with  heat,  their  relative  size  is  greatly 
altered,  the  atom  of  hydrogen  becomes  twice  the  size  of  that  of  oxy- 
gen, and  therefore  has  only  y^th  the  specific  weight. 

There  would  be  no  more  reason  for  gases,  even  of  the  same  specific 
gravity  (supposing  such),  to  undergo  a  mixture,  than  for  any  simple 
homogeneous  gas  to  have  circulation  among  its  atoms  continually  ; 
and  still  less  should  gases  of  different  specific  gravity  mix  ;  and  should 
the  latter  already  be  mixed,  surely  they  would  in  a  short  time  sepa- 
rate.    It  does  not  appear  then,  from  all  that  has  been  stated,  if  the 

*  System  of  Chemistry,  last  Edition,  vol.  iii.  p.  35. 

t  By  this  expression  I  mean  of  course  the  gases  haying  an  effective  repulsioa 
between  them. 
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repulsion  be  superior  to»  and  vary  in,  the  same  ratio  as  the  attraction, 
that  the  constitution  of  mixed  gases  could  be  accounted  for. 

3.  Thirdly,  That  between  gases,  the  repulsive  force  is  inferior  to  the 
attraction. 

After  haying  urged  the  analogy  of  a  solution  of  a  salt  in  water.  Dr. 
MuKRAT  observes  :  "It  may  equaUy  be  concluded,  that  such  weak  at« 
tractions  may  be  exerted  between  aeriform  bodies, — attractions  suf- 
ficient to  counteract  their  elasticity  and  difference  of  specific  gravity, 
without  being  sufficiently  energetic  to  cause  an  intimate  combinatioo. 
And  this  principle  explains  the  constitution  of  the  atmosphere.  An 
attraction  of  this  kind,  may  be  exerted  between  the  particles  of  oxygra 
and  nitrogen  gases,  may  counteract  the  difference  of  their  specific 
gravities,  and  prevent  them  from  separating  from  each  other ;  and  thus 
may  be  accounted  for  the  two  facts,  which  on  former  hypotheses  ap- 
peared incompatible,  the  uniformity  of  the  composition  of  atmospheric 
air,  and  its  having  no  properties  different  from  those  of  the  gases  of 
which  it  is  composed*." 

Under  a  former  headf  I  have  shewn,  that  the  explanation  whidi 
Dr.  Murray  has  given,  of  a  solution  of  a  salt  in  water  is  not  correct ; 
mnd  therefore  the  analogy  does  not  hold  good  between  it,  as  stated, 
end  a  mixture  of  gases.  Although  the  above  passage  may  appear  to  ac- 
count sufficiently  for  a  mixture  of  gases,  it  will  not  admit  of  a  dose 
investigation.  It  will  be  easy  to  shew  from  their  writings,  tiiat 
many  authors  have  reasoned,  as  if  attraction  and  repulsion  were  supposed 
to  vary  in  the  same  ratio,  though  none  have  expressed  a  clear  and  di- 
rect opinion  concerning  them. 

If  then  (according  to  this  lawt)  there  exists  "a  weak  attraction  suf- 
-  fieient  to  counteract  the  elasticity"  of  gases  at  any  distance,  however 
great,  it  will  also  be  able  to  counteract  the  elasticity  at  any  less  dis- 
tance, however  small ;  and  hence,  of  necessity,  to  bring  the  atoms  of  one 
gas  into  contact  with  those  of  the  other ;  before  which  an  intimate 
combination  would  take  place. 

Supposing  then  the  repulsive  force,  operating  between  gases,  to  he 
weaker  than  their  attraction,  and  to  vary  in  the  same  ratio  with  it«  the 
mixture  of  gases  could  not  be  explained,  since  a  perfect  combination 
would  ensue  on  their  being  presented  to  each  other. 


*  SyBtem  of  Chemistry,  vol.  ii.  p.  41. 

t  *'  The  solution  of  solids  in  liquids." 

t  That  the  two  forces  ?ary  in  the  sune  ratio. 
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Part  IT.— Pwtwcm  2. 

The  minate  inqniry  which  I  have  endeavoured  to  pursue  into  the 
laws  of  repulsion.  I  trust  has  shewn,  that  this  force  cannot  vary  either 
in  a  les8»  or  the  same,  inverse  ratio  of  the  distance  as  the  attraction. 

That  this  inquiry  has  not  hitherto  been  strictly  pursued,  by  the 
ablest  writers  on  chemical  philosophy,  is  evident  from  the  numerous, 
and  even  opposite  doctrines,  which  have  been  laid  down  to  explain  the 
various  states,  and  degrees  of  combination,  in  which  bodies  exist ;  and 
ako  from  numerous  passages  throughout  their  writings.  Thus  the 
following  quotation  from  the  great  Lavoisibr  will  shew  at  once,  that 
(from  want  of  a  sufficient  investigation)  he  reasoned  as  if  the  twa 
opponent  forces  to  each  other,  attraction,  and  the  repulsion  from  heat, 
varied  in  the  same  ratio. 

"  We  have  already  seen,"  observes  this  eminent  writer,  "  that  the 
eame  body  becomes  solid  or  fluid,  or  aeriform,  according  to  the  quanti- 
ty of  caloric,  by  which  it  is  penetrated ;  or  more  strictly,  accordingly  a» 
the  repulsive  force  exerted  by  the  caloric,  is  equal  to,  stronger,  or  weak* 
er  than,  the  attraction  of  the  particles  of  the  bodies  it  acts  upon." 
And  again  he  writes :  "  But  if  these  two  powers  only  existed,  bodies 
would  become  liquid,  at  an  indivisible  degree  of  the  thermometer,  and 
would  almost  instantaneously  pass,  from  the  solid  state  of  aggregation, 
to  that  of  aeriform  elasticity.  Thus  water,  for  instance,  at  the  very 
instant  when  it  ceases  to  be  ice,  would  begin  to  boil,  and  would  be 
transformed  into  an  aeriform  fluid,  having  its  particles  scattered  indefi- 
nitely through  the  surrounding  space*.'* 

And  in  another  place,  he  further  states  that,  "  without  the  atmos- 
pheric pressure  we  should  not  have  any  proper  aeriform  fluids ;  because, 
the  moment  the  force  of  attraction  is  overcome  by  the  repulsive  power 
of  the  caloric,  the  particles  of  bodies  would  separate  themselves  inde- 
finitely, having  nothing  to  give  limits  to  their  expansion  ;  unless  their 
own  gravity  might  collect  them  together,  so  as  to  form  an  atmo»« 
phcret." 

It  is  only  a  want  of  due  reflection  on  the  laws  of  the  two  powers, 
that  could  have  permitted  the  flrst  of  these  passages  to  exist  in  the 
work  of  such  an  author.  How  could  the  attraction  in  a  solid  be  great- 
er than  the  repulsion,  without  bringing  the  atoms  together  ?  That  they 
are  not  in  contact,  he  himself  has  proved^.    That  the  other  statements 

*  Elements  of  Chemiitry,  (truflated  by  Kuut,)  p.  55. 
t  Elements,  p,  56. 
I  Elements,  p.  50. 
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might  be  true.  It  is  evidently  necessaiy,  that  repulsion  be  supposed  to 
vary  in  the  same,  or  a  less,  inverse  ratio  of  the  distance*  than  the  at- 
traction ;  either  of  which  has  been  above  proved  impossible. 

Another  aathorof  great  merit  appears  to  have  written  with  the  same 
impression.  Mr.  Dalton  argued  against  Bbrthollbt,  that  if  the  mix- 
ture of  gases  depended  on  an  attraction  exerted  between  them,  they 
ought  to  enter  into  perfect  combination*.  This  is  a  just  objection,  if 
repulsion  be  supposed  to  vary  in  the  same,  or  a  less,  inverse  ratio  of  the 
distance,  than  the  attraction.  And  neither  Bbrthollbt,  nor  Dr.  Muk- 
KAT,  had  shewn,  that  either  of  these  suppositions  is  impossible  ;  nor 
did  they  answer  this  objection  of  Mr.  Dalton's  as  if  they  were 
aware,  that  the  two  forces  could  not  vary  in  the  same  ratio. 

Again,  in  explaining  the  nature  of  mixed  gases,  Mr.  Dalton  (as 
has  been  already  observed)  considered  the  attraction,  and  force  of  re- 
pulsion, between  the  atoms  of  the  fluids  so  nearly  equal,  that  neither 
force  affected  the  mixture  at  allf.  But  then  it  is  necessary  to  suppose 
(to  the  end  that  neither  may  aflect  the  mixture  of  the  gases)  in  addi- 
tion to  the  two  forces  being  equal,  that  they  should  also  vary  in  the 
tame  ratio, 

YoT,  did  they  not,  one  of  these  forces  beyond,  or  within  a  certain 
point,  becoming  the  greater  of  the  two,  must  operatet. 

It  would  be  easy  to  shew,  by  quotations  from  all  authors,  that  none 
have  hitherto  pursued  the  inquiry  spoken  of  above ;  but  it  is  sufficient 
tCL  have  proved  this  foct,  from  the  writings  of  two  of  the  ablest  philo- 
sophers. 

After  having  maturely  considered  the  various  doctrines,  and  Uieo- 
ries,  which  are  taught  in  the  statics  of  chemistry ;  I  became  persuaded, 
that  several  of  them  were  far  from  satisfactory  ;  among  them  in  parti- 
cular, the  doctrines,  upon  which  I  have  been  remarking.  And  while 
endeavouring  to  investigate  the  cause  of  their  insufficiency,  an  expla- 
nation presented  itself  to  me,  which  appeared  free  from  all  the  difficul- 
ties, and  objections,  to  which  former  theories  are  Hable  ;  and  which 
will  account  for  the  permanency  of  all  states,  and  combinatioiis  of 
bodies;  namely, — 

That  the  force  of  repulsion,  with  which  heat  endows  atoms,  variet 
in  a  greater  inverse  ratio  of  the  distance  than  their  attraction. 


*  Mancbester  Memoirs,  voL  v.  part  2. 
t  New  System  of  Chemical  Philosophy,  p.  162. 

X  Vide  Repulsion  Farying  in  a  lets  ratio  than  tttractiOD»  and  alto  the  fioOov^ 
law. 
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Let  us  apply  this  law. 

First. — To  the  constitution  ofsolidi. 

Let  there  be  a  liquid  between  the  atoms  of  which,  owing  to  a  loss 
of  heat,  the  attraction  has  become  so  far  superior  to  the  repulsion,  as 
to  bring  them  to  that  distance,  at  which  solidity  naturally  subsists. 
And,  since  the  attraction  may  be  conceived  to  vary  as  the  inverse 
square  of  the  distance,  and  repulsion  varies  in  a  higher  inverse  ratio, 
let  this  ratio  be  the  inverse  cube  of  the  distance,  and  let  the  atoms  of 
the  liquid  be  supposed  to  have  been  at  any  distance  4  from  each  other, 
and  let  the  following  diagram  represent  the  opponent  forces  operating 
between  any  two  atoms,  A  and  B,  at  different  distances. 
Diitancei.  12  3  4  5  6 

Attraction,        576        144        64  36  23       &c 

A^  .  «B        ^B  . 

RepulsioD,        1728       216        64  27        13.8     &c« 

Here  it  is  plain,  since  between  the  two  atoms  at  distance  4  from 
each  other,  the  attraction  is  36,  but  the  repulsion  only  27,  that  these 
atoms  must  approach,  and  will  come  to  distance  3,  where  both  forces 
are  equal,  each  being  64.  The  atoms  of  the  body,  which  is  now  a 
8olid,  cannot  come  nearer ;  as  at  any  distance  within  this,  there  is  an 
effective  repulsion  operating,  which  must  keep  them  at  this  distance, 
unless,  by  abstracting  or  adding  more  heat,  thepomt  of  equilibrium 
18  transferred  to  a  smaller,  or  greater  distance.  Thus  will  be  consti* 
tuted  a  true  mechanical  stable  equilibrium,  and  thus  the  nature  of 
solids,   and  their  contraction,   and  expansion,  are  at  onoe  explained. 

Secondly. — To  the  constitution  of  Kfuids. 

A  true  explanation  of  the  constitution  of  liquids,  which  has  hitherto 
never  been  clearly  given,  appears  to  be  afforded  by  this  doctrine. 

In  applying  this  law  to  the  constitution  of  liquids,  a  third  power 
must  be  taken  into  consideration,  namely,  the  pressure  of  the  atmos- 
pliere. 

Let  it  be  suiqK>sed,  that  these  forces  have  brought  the  atoms  of  a 
gaseous  fluid  into  the  liquid  state ;  and  let  the  following  represent  all 
the  forces  operating  upon  any  two  atoms,  A  and  B,  of  the  liquid 
at  various  distancesf. 

*  It  is  evident  thmt  these  series  are  not  supposed  to  represent  the  real  forces, 
bat  are  merely  intended  to  illustrate  the  doctrine  more  clearly.  The  diagram  re- 
presents the  forces  acting  from  one  atom  only,  the  relative  power  being  the  same, 
••  if  the  forces  of  both  atoms  had  been  represented. 

t  Lest  when  a  vapor  is  passing  to  the  liquid  state,  any  one  should  attribute  the 
cause  solely  to  atmospheric  pressure  overpowering  the  expansive  force  of  the 
vapor,  I  may  instance  the  condensation  of  hygrometric  vapor  in  the  air,  on  a  £U1 
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Diitttncu,  1 

Pres.  of  the  air,  1 

Attrmction,       1024 

All  .  B«  »  .  . 

Repulsion,        5120       640      189.6        80         40.9      237      14.8*  ' 
Here  it  is  manifest,  that  both  the  mutual  attraction  of  the  atoms, 
and  the  pressure  of  the  air,  are  tending  to  compress  the  fluid. 

If  the  former  force  only  operated,  the  atoms  would  be  at  distance  5 
from  each  other ;  as  there  the  attraction  and  repulsion  would  balance 
each  other,  and  constitute  a  stable  equilibrium.  But  since  the  latter 
force  (pressure),  operates  on  the  liquid,  the  atoms  are  brought  nearer 
to  each  other,  to  distance  4  Ce»  g  )  where  the  attraction  and  pressure, 
amounting  together,  to  a  force  (16  +  64=)80,  are  balanced  by  the  repul- 
sive force,  which  at  that  distance  is  also  80.  The  point  of  stable  equi- 
librium is  thus  removed  to  a  smaller  distance,  where,  as  long  as  the 
same  forces  operate  on  the  atoms,  they  can  neither  approach  nor  recede 
of  themselves.  Again  as,  in  a  liquid,  the  atoms  are  pressed  withim  the  dis- 
tance, at  which  the  attraction  alone  balances  the  repulsion,  by  a  force 
(the  pressure  of  the  air),  the  effect  of  which  is  merely  to  keep  the 
liquid  within  a  certain  bulk,  it  is  manifest,  that  this  external  force 
does  not  operate  towards  keeping  any  two  atoms  in  particular  near  to 
each  other.  Hence  the  atoms  may  move  on  each  other,  as  long  as 
others  supply  their  place.  And  thus  the  peculiar  character  of  the 
liquid  state  may  be  explained. 

The  remarkable  property  of  a  liquid,  of  collecting  itself  into  dropa 
nnder  certain  circumstances,  may  also  be  readily  explained  by  this  law. 
The  pressure  of  the  air  can  have  no  more  efiect  in  forming  liquids 
into  spherical  drops,  than  into  drops  of  any  other  form.  The  only 
force,  which  can  effect  this,  is  the  attraction  of  the  atoms,  whidi,  as 
in  the  diagram,  though  weaker  than  the  repulsion  between  the  ne^- 
bouring  atoms  A  and  B,  must  become  the  more  powerful  force  be- 
tween any,  but  neighbouring  atoms ;  and  being  the  more  powerful 

of  temperatare.  Atmospheric  pressure  can  only  act  on  thia  vapor  (whose  atoBB 
are  perfectly  intermingled  with  its  own)  so  far  as  it  is  endeavouriRg  to  expand  tW 
air,  and  can  only  increase  the  density  of  the  vapor,  until  the  elastleity  of  t^  at- 
mosphere itself  prevents  its  own  atoms  fix>m  approaching  nearer  to  each  other,  or, 
in  other  words,  until  the  vapor  is  of  the  same  density  as  the  natural  density  of  the 
air  y  the  force  therefore,  which  in  this  case  reduces  the  vapor  into  a  UfiM^  nast 
be  an  effective  attraction,  and  in  part  the  gravity  of  the  vapor. 

•  The  first  of  these  forces,  the  pressure  of  the  air,  varies  as  the  square  of  the 
distance  of  the  atoms.  The  second,  the  attraction,  varies  inversely  aa  tlie  sqvaie 
of  their  distance.  The  third,  the  repulsion,  varies  in  any  higher  inverse  ratto  of 
the  distance,  e.  g,  inversely  as  the  cube  of  the  distance. 
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force,  it  collecto  several  atoms  into  a  drop,  under  favorable  circam« 
stances. 

The  gradual  expansions  and  contractions  of  liquids  can  also  be 
explained  by  this  law.  The  distance  of  the  equilibrium  is  gradually 
increased,  or  lessened,  by  an  addition,  or  abstraction  of  heat ;  and 
whatever  difierence  should  exist  between  the  forces  at  any  one  dis- 
tance, a  stable  equilibrium  would  be  formed  at  some  other,  where  the 
atoms  would  be  fixed.  The  doctrine  then,  that  the  force  of  repulsion 
from  heat,  varies  in  a  greater  inverse  ratio  of  the  distance,  than  the 
attraction,  a£Pords  a  happy  explanation  of  the  nature  and  constitution 
of  liqaidd,  and  also  of  their  gradual  contractions  and  expansions,  with 
variations  of  temperature. 

Thirdly. — To  the  constitution  of  simple  gaseous  fluids. 

It  has  been  above  remarked,  that  the  pressure  of  the  atmosphere  is  the 
chief  force  opposing  the  repulsion,  in  a  gaseous  fluid.  But  it  has  also 
been  shewn,  under  a  former  head*,  that  atoms  in  a  gaseous  state  at- 
tract each  other.  And  this  force,  though  certainly  much  inferior  to 
the  pressure,  must  aid  the  operation  of  the  latter. 

Let  all  the  forces  operating  from  any  atom  A  towards  any  other 
atom  B,  of  a  simple  gas  be  represented  by  the  following  diagram  : 

Die   1   2  3  4  5  6  7  8  9  10  11   19  IS  14   1^  16  17   18   19  S9 

Pr.    1   4  9  16  85  36  48  04  81  100  121  144  109  196  S85  858  989  S84  361  400 

Att  648  189  79  40,5  96  18 13,4  10,1  8  6»4  5,8  4,4  3,8  8,3  9,8  9,59  9^4  9   M  1.09 

A»    B« B«   .  • 

Rep.  11664  1468  439  189  98,3  54  84  98,8  16  11,6  9,64  6,7  5>3  4,9  3,4  8,9  9,37  9  1,7  1,46 

In  this  case,  the  atoms  of  the  gaseous  fluid  will  be  stationary  at  dis- 
.  tance  6,  where  the  repulsion,  being  54,  is  equal  to  the  united  attrac- 
tion and  pressure,  (18-f-36)  which  are  also  54.  On  removing  the  at- 
mospheric pressure  there  being  a  powerful  eflective  repulsion,  the 
atcMns  must  separate  greatly,  unto  that  point  at  which,  from  the  re- 
pulsion varying  in  a  higher  ratio  than  the  attraction,  a  stable  eqni- 
libriom  is  established.  In  the  above  instance,  this  is  at  distance  IS, 
where  the  attraction  and  repulsion  being  each  2,  the  gaseous  fluid  will 
expand  no  further,  although  all  external  pressure  is  removed. 

To  this,  I  am  aware,  it  may  be  objected,  that  the  air  in  the  receiver 
of  an  air  pump  expands  without  limit,  as  long  as  a  portion  is  removed, 
and,^erefore,  that  the  attraction  cannot  be  equal  to  the  repulsive  force 
at  any  distance  of  the  atoms. 

This  however  it  will  be  easy  to  shew  is  no  objection.  In  proportion 
as  the  air  expands  in  the  receiver,  so  does  its  tendency  to  part  with 

*  The  distance  to  which  attraction  is  exerted. 
2  z  2 
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heat  grow  less,  (i.  e.  it  falls  in  temperature,)  and  hence  it  raptdiy  re- 
ceives heat  forced  into  it  from  the  vessel  and  external  air.  The  truth 
of  this  is  evident  from  the  fact,  that,  during  the  experiment,  the  rare* 
fied  air  at  first  falls  in  temperature,  hut  afterwards  rises  to  the  same 
temperature  as  the  external  air ;  and  if  the  exhaustion  he  again  con- 
tinned,  the  air  again  expands,  falls  in  temperature,  and  therefore  agaia 
receives  heat ;  and,  as  long  as  heat  is  forced  into  it,  so  long  most  it 
expand,  and  the  point  of  stable  equilibrium  be  removed  to  a  greater 
distance.  Were  it  possible  to  procure  a  receiver  impermeable  by  heat, 
there  is  every  reason  to  believe,  that  the  expansion  of  the  contained  air 
would  terminate  after  several  increments  of  volume  ;  for  it  cannot  be 
supposed,  that,  on  the  removal  of  pressure,  a  gaseous  fluid  would  expaad 
without  limit,  unless  the  repulsive  force,  operating  between  its  atoma* 
be  considered  to  vary  either  in  the  same  or  in  a  less  inverse  ratio 
of  the  distance,  than  their  attraction  ;  and  since  it  has  been  already 
shewn,  that  either  of  these  cannot  be  a  law  of  the  repulsion  in  bodies, 
in  any  degree  of  combination,  or  in  any  other  state,  analogy  will  show, 
that  neither  of  them  can  be  a  law  of  the  repulsion  of  atoms  in  the 
gaseous  state. 

Another  objection  which  may  be  presented,  is,  the  apparent  &ct,  that 
the  effective  repulsion  in  gases,  varies  inversely  as  the  distance  of  the 
atoms ;  for,  according  to  the  doctrine  which  I  have  laid  down,  since  die 
actual  repulsive,  force  is  considered  as  varying  in  a  higher  inverse  r^io 
of  the  distance  than  the  attraction,  and  since  the  attraction  is  suppoaed  to 
vary  as  the  inverse  square  of  the  distance,  the  eflfective*  repulsion  ought 
to  vary  ina  higher  inverse  ratio  of  the  distance  than  the  inverse  square ; 
and  not  therefore  only  inversely  as  the  distance,  as  it  appears  to  do.  To 
this  I  may  answer,  that,  as  I  have  before  remarked,  an  ingress  of  heat 
takesplace,  on  removing  pressurefrom the  air,  and  an  egress  on  increasing 
the  compressing  force.  This  reception  of  heat  on  the  one  hand,  and  loss 
of  heat  on  the  other,  must  cause  the  effective  repulsion  appareody  to 
vary  in  a  much  lower  inverse  ratio  of  the  distance,  than  it  would,  did 
the  air  always  possess  the  same  quantity  of  heat ;  and  from  this  caoae 
Mr.  Botlb's  experiments,  and  the  doctrine  I  have  laid  down,  contain 
nothing  contradictory. 

In  like  manner,  in  the  case  of  a  body  gravitating  towards  a  planet, 
the  force  varies  inversely  as  the  square  of  the  distance  from  the  cen- 
tre.    But,  by  varying  the  quantity  of  matter  in  the  planet,  in  some 

*  The  exceM  of  the  repalrion,  over  the  attraction  ^  the  only  foroe  whi^  in  a 
gMeow  fluid,  admits  of  messurement. 
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direct  ratio  of  the  distance,  its  attraction  might  be  made  to  vary  in  any 
less  ratio  than  the  inverse  square. 

The  reader  wDl  perceive,  that  the  ratio  of  the  attraction  of  the  pla- 
net, in  the  one  case,  and  the  doctrine  I  have  laid  down,  of  the  ratio  of 
the  repulsion  in  the  other,  were  both  disturbed  by  the  absolute  forces 
vmrpng.  In  the  former  case,  by  the  quantity  of  matter  in  the  planet, 
in  Uie  latter  by  the  quantity  of  heat  in  the  air  subjected  to  experiment 
being  constantly  changed. 

And  moreover,  I  may  observe,  it  would  appear  from  later  experi- 
ments than  Mr.  Botls's,  as  is  well  known,  that  the  elasticity  of  the 
air  varies  in  a  somewhat  greater  ratio,  than  the  density,  and  there- 
fore that  the  effective  repulsion  varies  in  a  higher  inverse  ratio,  than 
inversely  as  the  distance. 

The  following  quotation  from  an  author  in  Dr.  Rbb8*8  Cyclopaedia* 
will  strongly  corroborate  the  views  I  have  taken  of  the  constitution  of 
gases.  After  some  former  remarks  he  observes :  "  Thus  also  in  high  de* 
green  of  rarefaction,  the  elasticity  is  decreased  rather  more  than  in  ex- 
act proportion  to  the  weight  or  density  of  the  air  ;  whence  it  may  be 
concluded,  that  there  is  a  limit  to  its  rarefaction,  or  expansion,  so 
that  it  cannot  he  expanded  to  infinity." 

This  observation,  which  is  founded  on  actual  experiments  of  philo- 
BOf^ers  (and  which  appears  to  me  a  just  one)  is  exactly  conformable  to 
the  doctrine  1  have  laid  down.  This  doctrine  therefore  (that  the  force 
of  repulsion,  from  heat,  varies  in  a  greater  inverse  ratio  of  the  distance 
than  the  attraction)  which  must  be  admitted  to  explain  the  situation  of 
of  atoms,  in  other  states  of  bodies  also,  I  think,  elucidates  clearly  the 
nature  of  gaseous  elasticity. 

Fourthly. — To  the  solution  of  solids  in  liquids. 

In  applying  this  law  to  the  solution  of  a  solid  in  a  liquid,  it  is  pro- 
per to  take  into  consideration  all  the  forces,  which  can  operate  either 
for,  or  against  the  combination. 

In  a  saline,  or  any  other  solution,  of  a  solid  in  a  liquid,  there  are  at 
least,  five  forces,  which  must  gpreatly  affect  the  solution.  Two  of 
these  operate  in  favor  of  the  solution,  and  three  against  it ;  and  in  pro- 
portion as  the  former  forces  exceed  the  latter  so  will  the  combination 
be  the  more  intimate. 

When  a  salt  is  immersed  in  water,  it  is  true,  that  the  cohesion  and 
greater  specific  g^vity  of  the  salt  are  opposed  to  the  affinity  between 
the  water  and  salt,  but  tliese  (which  as  far  as  I  am  aware  are  alone 

*  Article  Air. 
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mentioned  by  Bbrtholubt  and  Dr.  Muerat)  are  not  the  only  forces 
which  afiect  the  eolation.  There  are  two  others,  which  perhaps  have 
quite  as  much  influence  on  the  extent  of  the  combination ;  namely,  the 
repulsive  force,  operating  between  the  atoms  of  the  salt,  and  the  re- 
pulsive force  between  these  atoms,  and  those  of  water*.  It  is  this  last 
force,  which  prevents  the  most  perfect  c<Hnbination  from  ensuing.  It 
has  however,  been  shewn,  under  a  former  head,  that  if  this  force,  (via. 
the  repulsive  force  operating  between  the  solid  and  liquid)  varied  in 
the  same  ratio  as  their  attraction,  it  certainly  could  not  preveot  tiie 
atoms  of  the  former,  from  being  brought  into  absolute  contact,  with 
those  of  the  latter. 

But,  admitting  this  repulsive  force  to  vary  in  a  higher  inverse  ratio 
of  the  dbtance,  than  the  attraction,  the  nature  of  the  solution  may  be 
clearly  explained  in  the  following  manner. 

It  is  plain,  that  the  forces  opposed  to  the  solution,  are  the  cohesioB, 
the  greater  specific  gravity  of  the  solid,  and  that  repulsive  force  iriiich 
must  operate  between  its  atoms,  and  those  of  the  water.  Tbmt  the 
forces  favoring  the  solution,  are  the  repulsive  force  operating  betweem 
the  atoms  of  the  salt  itself,  and  their  affinity  for  those  of  the  water.  If 
when  the  salt  is  inmiersed  in  the  water,  the  two  latter  forces  united, 
are  more  powerful  than  the  three  former  united,  the  water  must  begin 
to  act  on  the  salt.  As  the  atoms  of  salt  separate  from  each  other,  the 
repulsive  force  operating  between  them,  which  is  one  of  the  forces  fa- 
voring the  solution,  at  last  loses  its  efiect,  owing  to  its  varying  in  a 
greater  inverse  ratio  of  the  distance  than  the  cohesive  attraction  of  the 
salt,  and  therefore  becoming  weaker  than  the  cohesive  attraction. 

Again,  as  the  atoms  of  salt  and  water  approach  each  other,  the  re* 
pulsive  force  operating  between  these  two  bodies,  though  formeriy 
much  inferior  to  their  affinity,  owing  to  its  varying  in  a  higher  ratio, 
becomes  at  last,  at  a  certain  point,  equal  to  the  affinity.  And  could  d>e 
atoms  of  the  salt  be  brought  still  nearer  to  those  of  the  water,  ^e  re- 
pulsion for  the  same  reason  would  grow  superior  to  the  afiinity.  It  is 
manifest  then,  as  the  atoms  of  salt  and  water  cannot  apiHX)ach  nearer 
to  each  other  than  the  point,  at  which  the  two  powers  are  equal,  that 
the  atoms  must  rest  at  this  distance  from  each  other  :  for  there  the 
two  forces  form  a  stable  equilibrium. 

And,  since  the  atoms  of  liquids  are  endowed  with  greater  atmo^beres 
of  heat,  than  those  of  solids,  this  superior  repulsive  force  in  them  nay 


*  The  repulsiTe  force  and  attraction  operating  between  the  atoms  of  the 
themselyes  need  not  be  mentioned :  as  the  doctrine  may  be  exphuned  withoat  tak- 
ing them  into  ooniideration. 
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caiue  the  point  of  stable  equilibrium,  between  the  atoms  of  the  solid  and 
the  fluid,  to  exist  at  a  greater  distance,  than  between  the  atoms  of  two 
solids  when  in  combination,  and  hence  the  latter  combinations  are  ge- 
nerally much  more  intimate  than  the  former. 

The  solution  of  solids  in  liquids  and  the  weak  resulting  combination, 
are  therefore  satisfactorily  explained  by  this  doctrine  ;  which  considers 
the  force  of  repulsion  from  heat  as  varying  in  a  greater  inverse  ratio 
than  the  attraction. 

Fifthly. — To  the  solution  of  liquids  in  gases  and  in  the  atmosphere. 

Under  a  former  head,  I  have  endeavoured  to  prove,  that  the  hygro- 
metric  vapor  of  the  atmosphere  must  exist  in  that  state,  partly  by  its 
ovm  elasticity,  and  partly  by  an  attraction  exerted  on  it  by  the  air.  But 
it  was  also  proved,  that  if  the  repulsion  of  atoms  varies  in  the  same 
ratio,  as  the  ratio  of  attraction,  the  atoms  of  water  would  come  into  ac- 
tual contact  with  those  of  the  air  ;  which  cannot  be  the  case,  as  hyg^o- 
metric  vapor  is  in  the  very  weakest  state  of  combination  with  the  air. 
The  solution  of  vapors  in  gases,  without  an  intimate  combination  ensu- 
ing, may  however,  I  think,  be  readily  explained  by  the  present  doctrine, 
e         o         o         o         Let  a  liquid  A  be  placed  under  a  column  of 

iiagS09SS^^l^XaltA  ^^y  ^^  ^'  ^^*^^  "  pressing  on  it  with  the 
usual  force  of  the  atmosphere.  It  is  plain  that 
the  layer  of  air  nearest  the  liquid  must  press  on  the  latter  with  the 
whole  force  of  the  atmosphere  which  it  supports.  But  the  particles  of  air 
are  hr  more  distant  from  each  other  than  those  of  water  ;  probably 
ten  times  as  far.  Let  us  suppose  this  to  be  their  relative  distance. 
Every  tenth  particle  only  of  the  liquid  will  be  pressed  on  perpendicularly 
by  the  lower  stratum  of  air ;  and  the  condensation  of  the  circumambient 
heat  of  this  stratum  will  be  so  much  greater  perpendicularly  under 
each  particle  of  air,  than  obliquely  between  them,  that  it  will  re-act 
more  upon  the  water  directly  under  those  particles,  and  press  it  into 
dimples,  as  in  the  figure.  The  ridges  between  these  dimples  vnll  be 
pressed  on  laterally  by  the  elastic  medium  of  each  aerial  particle,  but 
with  little  force  downwards. 

All  the  aerial  particles  above  this  lowest  stratum  must  be  at  a  great- 
er distance  from  those  of  the  water,  than  the  point  at  which  the  forces 
operating  between  them  and  the  water,  are  equal.  And,  being  at  a  great- 
er distance  than  this  point,  they  must  attract  the  water  with  more  force 
than  they  repel  it,  according  to  the  present  postulate.  If  then  the 
united  effective  attractions  of  all  atoms  of  air  above  the  lowest  stratum, 
together  with  the  tendency  to  expand  in  the  water  itself,  be  superior  to 
the  gravity  of  the  atoms  of  water  situated  in  the  several  ndges,  the 
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Utter  mast  rise  into  vapor,  and  so  also  must  those  which  snpplj  ttieir 
place.  And  the  atoms  of  water*  as  they  rise,  will  necessarily  hecome 
intermingled  with  those  of  the  air,  and  will  he  detained  among  tbem  hy 
their  attraction  for  them.  But,  since  the  reptUiion  varies  in  m  gremier 
inverse  ratio  of  the  distance  than  the  attraction  it  will  form  a  stable  eqni- 
libriom  with  it,  at  a  certain  point,  within  which  it  will  prevent  the 
atoms  of  water  from  approaching  those  of  the  air  ;  that  is,  preveot  an 
intimate  combination  from  ensuing. 

Thns  is  explained  the  fact,  that  an  attraction  between  the  air  and 
water  may  favor  the  transition  of  the  latter  into  vapor,  and  yet  not 
bring  the  atoms  of  water  into  intimate  combination  with  those  of 
the  air,  a  fact,  which  I  do  not  think  can  be  explained  by  any  other 
doctrine. 

Sixthly. — To  the  constitution  of  minted  gases. 

The  minute  investigation  into  the  various  theories  proposed  to  ex- 
plain the  nature  of  a  gaseous  mixture,  which  I  have  endeavoured  to 
pursue,  has  shewn,  that  each  of  them  is  liable  to  one  or  more  insiqier- 
able  objections. 

It  appears  to  me  that  this  phenomenon  also,  may  be  explained  by 
the  application  of  the  present  doctrine. 

Having  first  stated  the  theorem,  I  shall  endeavour  to  demonstrate  it. 

If  a  cylindrical  vessel,  of  any  given  length,  be  filled  with  hydrogen 
gas,  and  inverted  (so  as  to  fit  closely)  over  a  similar  vessel  filled  with 
carbonic  acid  gas  ;  part  of  the  former  gas,  although  of  far  less  speci- 
fic gravity  than  the  latter,  will  descend,  and  part  of  the  latter  will  as- 
cend,  until  the  atoms  of  hydrogen  gas,  are  perfectly  mixed  with  those 
of  carbonic  acid  gas,  and,  when  mixed,  they  will  not  enter  into  com- 
bination. 

This  may  be  demonstrated  in  the  following  manner. 

Since  the  repulsive  force,  operating  from  the  atoms  of  the  one  gu 
towards  those  of  the  other,  varies  in  a  greater  inverse  ratio  o£  the 
distance,  than  their  attraction,  it  must  form  with  this  force,  at  a  certain 
point,  a  stable  equilibrium.  Since  when  the  hydrogen  gas  is  placed 
on  the  carbonic  acid  gas,  the  lowermost  atoms,  of  the  former,  press 
upon  the  upper  stratum,  of  the  latter,  these  contiguous  strata,  of  the 
two  gases,  must  be  brought  within  the  point  of  equilibrium,  between 
their  attraction  and  mutual  elasticity;  and  must  therefore  have  sn 
efiective  repulsion  for  each  other. 

But,  excepting  the  contiguous  strata,  all  the  atoms  of  the  one  fluid 
must  be  farther  from  those  of  the  other,  than  the  point  of  stable  eqoi- 
Ubrium,  and  must  therefore,  exert  an  efiective  attraction  for  them. 
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If  then  their  mutual  effectiTe  attraction  be  raperior  to  their  diflSer- 
ence  of  gravity*  atoms  of  hydrogen  gas  must  descend,  and  of  carbonic 
acid  ascend  until  the  mixture  is  complete.  When  mixed  however,  no 
atom  of  the  former  can  approach  nearer  to  one  of  the  latter  gas, 
than  the  distance  at  which  the  forces,  operating  between  them,  form  a 
stable  equilibrium  :  for  within  that  distance  an  effective  repuUwn  ex« 
ists.  This  distance,  owing  to  the  great  quantity  of  heat  round  gaseous 
atoms,  will  be  so  considerable,  that  the  atoms  of  the  two  fluids  cannot 
produce  on  each  other  those  changes,  attendant  on  combination. 
From  which,  the  gases  must  be  considered,  as  merely  having  their 
atoms  detained  approximate  to  each  other,  by  their  mutual  attrac- 
tion. 

In  like  manner,  may  the  constitution  of  the  atmosphere  be  elucidat- 
ed ; — ^its  consisting  of  gases  in  a  state  of  mixture,  though  of  different 
specific  gravities,  and  yet  not  entering  into  intimate  combination  with 
each  other. 


Conclusion. 


Hie  inquiry  into  the  law  of  the  repulsive  force,  with  which  heat  en* 
dows  atoms,  namely,  of  that  compound  repulsion  resulting  from  the  op* 
posed  action  of  the  two  ultimate  powers  of  heat,  themsdves,  whieh  it 
has  been  my  endeavour  to  pursue  with  such  minuteness,  as  the  length 
of  this  essay  would  permit,  has,  I  trust  shewn,  that  this  power  most 
vary  in  a  higher  inverse  ratio  of  the  distance,  than  the  attraction. 

By  way  of  illustration,  I  have  imagined  this  ratio  to  be  the  inverse 
oabe,  that  of  attraction  being  the  inverse  square  of  the  distance; 
bat  I  would  by  no  means  be  understood  as  intending  to  enforce  this  as 
the  actual  ratio.  Since  (as  has  been  above  remarked)  the  actual  ratio 
of  this  compound  repulsion,  it  is  probable,  differs  in  bodies  according 
to  the  force  of  their  attraction  for  the  particles  of  heat,  it  will  perhaps 
never  be  possible  to  ascertain  it  exactly  in  any  individual  case.  But 
the  limit,  which  has  been  laid  down,  is  of  the  highest  importance,  since 
(as  I  trust)  I  have  deduced  from  it  a  simple  doctrine,  which  accounts 
for  the  stable  residence  of  atoms  at  various  distances  from  each  other* 
constituting  in  nature,  solids  and  liquids,  combinations  of  solids  witii 
liquids,,  liquids  with  aerial  fluids,  and  mixtures  of  aerial  fluids  with  each 
other ;  and  without  which  none  of  these  phenomena  can  be  accounted 
for,  but  they  may  even  be  demomtrated  mpouuible. 
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rV. — Iron  Suspension  Bridge  over  the  Beosi  River,  near  Sdgar^  Central 
""  India.   P/.  XVI. 

We  take  peculiar  pleasure  in  bringing  to  the  notice  of  our  readers  the 
completion  of  this  work  of  art,  because  it  has  been  constructed  entire- 
ly out  of  the  resources  of  the  country  •  and  being  the  first  attempt  at 
such  an  adaptation  of  native  material  and  native  workmanship,  more 
than  ordinary  credit  is  due  to  the  skilfid  -engineer  who  planned  and 
executed  it,  and  who  moreover,  from  his  long  residence  in  India,  could 
have  acquired  only  a  theoretical  acquaintance  with  the  system  of  sus- 
pension bridges  introduced  within  these  few  years,  and  now  so  rapidly 
spreading,  in  Europe. 

The  bridge  was  erected  at  the  suggestion  of  T.  H.  Madoock,  Esq. 
agent  to  the  Governor  General  in  the  S&gar  and  Nerbada  territories, 
upon  the  plans  and  under  the  sole  superintendence  of  Major  Dumcam 
Pkbsgravb,  mint  and  assaymaster  at  Sagar. 

Engineers  in  Europe,  accustomed  to  find  every  thing  provided  to 
their  wants,  can  have  little  idea  of  the  personal  labour  which  devolves 
upon  their  brethren  of  the  craft  in  this  country,  where  to  the  duties  of 
architect  and  draughtsman  are  not  only  added  those  of  builder  and  over* 
seer,  but  the  whde  of  the  subordinate  trades  of  the  brick-maker,  maaon, 
carpenter,  and  iron-manufiActurer  ;  in  a  climate  too  where  a  triflings 
exertion  produces  cSxhaustion ;  and  incautious  exposure,  fever  or  deftth : 
and  where  the  tools  must  be  made  and  the  hands  that  employ  them 
instructed  ab  initio.  We  will  not  say  that  the  native  mistrees  and 
labourers  are  not  capable  of  learning  or  of  working  well,  espedaUy 
in  upper  Hindustdn ;  the  bridge  before  us  is  a  sufficient  refntatioa  of 
that  common  and  indolent  remark  :  but  all  will  agree  that  a  peculiar 
talent  is  requisite  to  manage,  instruct^  and  drill  them ;  and  thisfiumltr 
ii  possessed  by  Major  PRssoaAYB  in  an  extraordinary  degree.  The 
secret  of  his  influence  may  be  easily  traced ; — ^he  is  a  workman  him* 
self :  he  wields  the  hammer ;  makes  and  works  the  lathe ;  sorreye 
the  ground ;  searches  the  mines  ;  smdts  the  ore ;  and  has  all  the  skill 
of  contriving  with  the  simplest  means**  for  which  the  people  of  this 
country  are  themselves  so  conspicuous. 

The  S^ar  bridge  may  indeed  be  called  an  experiment  to  try  the 
resources  of  the  country  ; — ^to  see  whether  the  iron  could  be  mana* 
Pictured  into  bars  of  a  quality  fit  for  bridges; — and  whether  these 
hridges  could  be  made  by  native  workmen  who  had  never  wiuught  or 

*  At  an  illustration  of  this  remark,  we  refer  to  the  description  of  the  rollers  oa 
which  the  chains  rest. 
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even  seen  iron  of  the  dimeoaions  required.  The  question  has  been 
satiefiactorily  answered  ;  and  even  in  point  of  economy,  notwitbstand^ 
ing  the  numberless  extra  ezpences  incident  to  a  first  undertaking,  and 
the  distance,  eleven  miles,  of  the  work  from  the  yard  at  Sagar,  the 
bridge  has  been  pronounced  cheaper  than  those  in  Calcutta  made  with 
English  materials  :  while  of  its  design  and  execution  no  higher 
encomium  can  be  given  than  the  assurance  of  the  visiting  engineer. 
Major  Iryinb,  that  he  had  seen  nothing  superior  to  it  in  Europe.  The 
Giovemor  General  is  stated  to  have  expressed  equal  satisfaction  after  in- 
spection, and  only  to  have  regretted  that  so  noble  a  bridge  should  be 
wasted  upon  so  remote  a  locality  ! 

We  have  with  permission  taken  a  reduced  copy  of  the  elevation  and 
j^an,  lithographed  by  M.  Tassin,  to  accompany  a  private  Memoir  of 
the  Beosi  bridge.  The  latter  authentic  source  supplies  us  with  the 
following  particulars  of  the  work. 

The  foundation  was  laid  in  April,  1 828,  and  the  roadway  opened  to 
the  public  in  June,  1830. 

The  iron  of  which  it  is  composed  is  entirely  the  produce  of  the  S&- 
gnr  district.  When  the  bridge  was  projected,  it  was  still  in  the  state 
of  ore  in  the  mines,  whence  it  was  extracted,  smelted  and  made  into 
irregular  small  lumps,  in  the  common  native  fashion.  The  working 
of  these  crude  impure  masses  into  good  bars  of  the  requisite  dimensions 
was  a  matter  of  very  great  labour  and  difficulty. 

The  bridge  is  200  feet  in  span  between  the  points  of  suspension. 

The  piers,  resting  on  the  solid  rock,  six  feet  under  the  low  level  of 
of  the  river,  are  42  feet  high  to  the  roadway ;  being  elevated  two 
feet  above  the  ordinary  surface  of  the  country  :  they  have  a  base  of 
82  feet  by  22|,  decreasing  upwards  in  front  one  in  five,  and  on  the  sides 
one  in  eight  feet ;  which  gives  on  the  road  a  superficies  of  21  by 
14  feet  for  each  pier.  On  the  sides  are  wing  walls  or  abutments,  running 
back  into  the  bank  26  feet. 

The  pillars,  or  rather  arches,  of  suspension  have  a  base  of  21  by  12 
feet,  admitting  a  roadway  of  9  feet  broad.  The  arches  are  15  feet  high, 
and  are  faced  with  accurately  wrought  stone.  The  points  of  suspension 
are  elevated  22  feet  4|  inches  from  the  road  :  the  pillars  have  a  total 
height  of  33  feet,  and  the  whole  masonry  from  the  rock,  68  feet.  The 
piers  and  abutments  contain  82,488  cubic  feet  of  masonry ;  the  arched 
standards  and  bridge  parapeto,  8900  r  in  all  91,388  cubic  feet 

The  platform  measures  200  feet  in  length  by  12  feet  broad,  and  is 
calculated  to  weigh,  with  the  chains,  52f  tons.  Supposing  the  bridge 
crowded  with  men,  at  69  lbs.  per  superficial  foot  all  over  the  platform,, 
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the  whole  weight  would  be  120  tons,  whence  it  is  calculated  that  tiie 
tension  to  be  sustained  at  each  point  of  suspension  would  be  85.632 
tons. 

The  suspending  chains-  are  12  in  number,  arranged  in  pairs,  three 
pair  on  either  side*  two  feet  above  one  another.  They  pass  over  rollers 
one  foot  in  diameter,  and  are  securely  moored  in  masonry  16  feet  be- 
low the  surfiace  of  the  road.  The  back  chains  are  101  feet  long,  rising 
at  an  angle  of  27  degrees.  The  angle  of  the  catenarian  at  the  roller 
is  16^  with  the  horizon  :  the  versed  sine  at  the  centre  ai  the  curve  ie 
14  feet  3  inches. 

The  twelve  main  chains  are  of  round  bar  iron,  one  uid  half  inch 
diameter,  bolted  together  in  pairs.  They  are  from  15  to  15.5  feet 
long,  and  so  arranged  that  the  vertical  rods  may  fall  from  the  joints 
of  each  chain  alternately  in  parallel  lines  five  feet  apart.  The  descend- 
ing chains  are  square  bars  measuring  1^  inch  on  the  side :  their  lower 
ends  pass  through  24  conically  wrought  stones,  below  which  they 
are  capped  and  keyed.     (Figs.  1  and  2.) 

l^e  connecting  links  of  the  chains,  and  indeed  all  the  bolt  holes 
in  the  bars,  and  the  drops,  are  bored  out  of  the  solid  iron,  and  broach- 
ed to  fit  the  bolts  accurately.  (Figs.  5,  6.)  None  were  pundied  at  the 
forge.  The  bolts  are  1|  inch  in  diameter,  and  are  secured  by  rings,  or 
washers  and  keys.  Two  adjusting  links  with  iron  wedges  are  fitted  to 
each  chain,  dose  to  the  masonry  landward,  to  regulate  its  curve  and  d^. 
(Figs.  7,  9.) 

The  method  of  constructing  the  rollers  is  thus  described  in  the 
memoir  : 

*'  The  iroa  rollen  12  in  number  weigh  about  one  ewt.  each.  Tkey  are  ■•!  aoKd, 
but  are  composed  each  of  about  28  separate  pieces  of  wrought  iron,  Tia.  a  centre 
tube  or  box  for  the  axle  over  which  thick  rings  are  driyen ;  and  an  exterior  drum  be- 
tween which  and  the  inner  ringed  tube,  flattened  bars,  as  spokes,  are  driven.  The 
eeatres  were  broached  out  clean  and  true,  and  cylindrical  axles  3.1  inch  in  diame- 
ter were  turned  to  fit ;  the  ends  of  these  axles  rest  on  broad  thidc  iron  bearings ' 
mibmnted  on  very  strong  and  solid  frames  of  timber  watt  bolted,  clamped  and  block- 
ed together,  covered  with  pitch  cement  and  secured  in  the  OMsonry  of  tha  pillars."  ; 
(Figs  7,  8.) 

The  platform  was  made  in  a  different  mode  from  those  of  our  Calcutta 
bridges,  as  will  be  understood  by  the  following  explanation : 

*'  From  the  short  links  set  between  the  centre  plates  of  the  shackles  (of  the  main 
chains),  are  suspended  alternately  from  each  fier,  74  vertical  round  rods  one 
inch  in  diameter  connected  to  a  short  link  (Fig.  <i)  by  a  one-inch  round  bolt 
pissiag  through  it  and  the  socket  At  the  upper  end  of  the  bar ;  at  tkdr  lower 
ends  the  rods  have  eyes,  dirougk  which  doubled  loops  of  iron  pass  (3»  4)  for  SM- 
taining  the  flat  bars  or  girders,  set  on  their  edges  and  proceeding  from  one  end  to^ 
tlie  other  on  both  sides  of  the  bridge. 
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**  The  flat  ban,  four  inches  broad  by  ]  inch  thick  and  in  lengths  of  fifteen  (eet, 
are  joined  together  at  their  ends  by  nicely  turned  bolts  passing  through  bored  holes 
two  inches  in  diameter  ;  they  are  adjusted  in  their  height  by  double  wedges* 
resting  on  holders  that  connect  the  sides  of  the  loops  together.  The  girders  are 
also  adjustable  in  their  lengths,  the  bars  that  enter  the  masonry  hare  their  ends 
made  broader  than  the  rest  of  the  bars,  in  which  are  long  openings  2  inches  broad 
to  receive  wedges.  (Fig.'  10,  11.) 

"  Eight  timbers  in  an  upright  position  are  set  in  the  masonry  of  the  pillars,  having 
upright  grooves  or  spaces  cut  through  them,  and  faced  with  thick  plates  of  iron  ; 
through  two  of  these  beams  each  end  bar  passes,  and  may  be  wedged  on  either  side 
of  the  timber  towards  tUe  land  as  occasion  may  require  ;  thus  is  the  whole  length 
of  girder  drawn  more  or  less  to  either  end  of  the  bridge,  and  also  rendered  exceed- 
ingly tight  and  steady.  The  grooves  in  the  timbers  towards  the  river,  being  about 
four  inches  longer  than  the  breadth  of  the  bars,  pesmit  them  to  adapt  themselves 
to  their  proper  directions  when  drawn  lengthwise  by  the  wedges  acting  against  the 
landward  beams  ;  by  these  means  the  bars  have  sufficient  play  to  adapt  themselves 
to  the  motion  of  the  platform,  and  all  jerks  at  the  pillars  are  obviated. 

"  Thirty-seven  double  joists  twelve  feet  long  are,  (having  their  ends  notched  be- 
low for  the  purpose,)  laid  on  the  girders :  their  centres  five  feet  apart  correspond 
exactly  with  the  vertical  rods  that  pass  through  them  ;  the  joists  are  composed 
each  of  two  cheeks  a  foot  in  depth  and  three  inches  thick,  separated  at  intervals 
by  four  blocks  of  wood  of  the  same  height  and  thickness  ;  all  firmly  put  together 
with  bolts,  screws  and  nuts  :  two  cleats  are  nailed  to  each  end  of  the  joist  on  ihefar* 
under  sides,  whose  ends  fit  flat  against  the  girder  and  keep  all  steady. 

"  Planks  sixteen  feet  in  length  running  longitudinally,  each  plank  stretching  rove 
three  spaces,  and  regularly  disposed  as  to  their  joints,  are  spiked  down  on  the  joists  : 
in  a  direction  across  these  and  upon  them  other  planks  are  spiked  down,  their  lengths 
being  the  same  as  the  breath  of  the  platform.  The  planks  are  all  imbedded  in  a  com- 
position of  resin  boiled  in  linseed  oil,  which  in  laying  on  is  mixed  with  ashes. 
The  lower  planks  are  three,  and  the  upper  ones  two  and  half  indies  thick :  they  are 
only  six  inches  broad  to  prevent  warpiag,  and  have  two  strong  square-headed  spikes 
passing  through  them  near  their  edges,  at  every  crossing  of  the  upper  over  the 
lower  planks  :  their  peints  are  clinched  below  the  platform,  to  accomplish  which 
16,370  spikes,  weighing  a  ton  and  a  half,  were  used ;  thus  the  platform  has  been 
rendered  extremely  strong  and  firm. 

^Tbe  better  to  secure  the  sides  of  the  platform  and  the  ends  of  the  timbers  from  - 
the  weadier,  a  cornice  or  moulding  of  wood  is  nailed  along  the  outside. 

*'  The  hand-rail  is  trussed,  and  consists  of  iron  pillars  or  stanchions  ;  diagonal . 
braces  of  iron  ;  and  a  stout  wooden  rail  running  from  end  to  end  of  the  platform  : 
the  whole  put  together  with  screws  and  nuts,  and  adjusting  screws  for  setting  up 
or  tightening  the  diagonal  braces  whenever  required.  (Fig.  10.) 

'*  The  rise  in  the  platform  is  (as  before  stated,  nine  inches,  but  the  curve  of 
the  hand-rail  is  only  three  inches,  to  effect  which  the  stanchions  that  support  the 
rail  are  of  varying  lengths.  The  rail  being  four  feet  six  inches  above  the  platform 
at  its  connection  with  the  masonry,  but  only  four  feet  in  the  centre  of  the  bridge." 

The  fcdlowing  are  the  weights  of  the  chaina,  rods,  and  materials  of , 
thepktfonm: 
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frm.       W^oim 
Tmu*       IVm*.    Tma. 

6  dbnble  main  chains,  joints  and  bolts 8.5 

74  vertical  rods,  with  joints,  bolts,  &c 1^85 

Flat  bars  and  bolts, 1.726 

37  double  joists,  blocks,  cleats,  &c 6.190 

Bolts,  nuts,  screws,  stanchion  plates,  flat  rings,  &c.  &c. 

from  beams 0.383 

Planking  1.124  cubic  feet,  sal  wood, 27.000 

Iron  spikes,  16.370  for  planking, 1.467 

Iron  railing  trussed,  screws,  nuts,  &c 1.314 

Wood  for  the  hand  rail,  52  cubic  feet, 1 .479 

376  feet  of  cornice  to  the  platform ■     1.531 

14.775  36.200  50-976 

Composition  of  resin  and  oil,.* 1.745 

Total  weight  hung  between  the  pillars, tons.        52.720 


V. — Additumal  Note  on  the  Climate  of  Nagpur.     By  J,  Pruis^, 
Sec,  As,  Soc,  8fC, 

In  the  May  number  of  the  Journal  were  published  the  results  of  Dr. 
GsDDSs'  Meteorological  Observations  made  in  1831-32  at  Kampti,  in 
the  neighbourhood  of  Nagptir,  which,  as  observed  by  the  author,  were 
in  somedegreedeficientforthe  want  of  a  barometer  ;  the  sympiesometer 
which  took  the  place  of  that  instrument  shews  by  the  registers  a  con- 
stant deterioration  from  the  increase  of  the  column  of  air*,  which  ren- 
ders its  indication  of  comparative  inutility  in  accurate  calculations.  I  am 
now  fortunately  able  to  supply  the  deficiency,  of  barometrical  data,  from 
the  copious  registers  kept  by  Dr.  Wtlib  at  Nagpdr,  between  the  yean 
1820  and  1830,  (with  some  intermissions,)  of  which  that  gentleman 
was  so  kind  as  to  permit  me  to  take  copies  ere  he  proceeded  to  Europe. 

Dr.  Wtliv'b  barometer  was  filled  by  himself  without  boiling.  A 
note  in  his  diary  in  1820  states,  that  it  stood  0.235  lower  that  some 
other  tube  (Dr.  Votsbt's  ?  )  with  which  it  was  compared.  In  Febru- 
ary 1822,  the  tube  was  cleaned  twice,  and  fresh  mercury  added:  in  May 
of  the  same  year  it  was  again  cleaned.  On  each  of  these  occasions,  the 
height  of  the  mercurial  column  was  elevated  more  than  a  tenth  of  an 

*  This  is  a  fault  in  the  sympiesometer  which  might  perhaps  be  remedied  by 
making  the  oil-cistern  higher,  so  that  the  oil  should  on  an  arerage  stand  on  the 
same  level  in  the  two  legs  of  the  inverted  syphon.  In  an  instmmeat  in  my  posses 
sion  after  one  year,  in  1822,  the  index  point  had  fallen  03  inch  below  the  banK 
meter;  in  1823,  0.5  inch  ;  in  1825,0.8  ;  and  now,  in  1833,  I  find  it  1J8 
inches  :  Dr.  Gbddbs,  according  to  his  register,  most  have  iollowedtiM  saaM  lala 
of  deterioration  :  the  level  in  Bihie  is  now  nearly  even  with  the  reservoir. 
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inch  for  the  time,  proving  that  air  or  moisture  had  previoualy  insinuated 
itself  into  the  vacuum.  In  November,  1824,  a  note  occurs,  at  Bombay : — 
"  add  .200  to  make  barometer  agree  with  one  afterwards  used  and  found 
to  be  more  correct."  The  change  of  instrument  was  made  in  January, 
1826 ;  the  new  tube  was  again  cleaned  and  repaired  in  June  and  in  No- 
vember* :  it  broke  in  May,  1829,  and  was  replaced  by  one  standing  full 
.200  lower.  These  circumstances  were  pointed  out  by  Dr.  Wtlib,  as 
depriving  his  tables  of  that  measure  of  exactitude  required  for  deducing 
the  altitude  of  Nagpar  barometrically ;  but  with  the  precaution  of  aug- 
menting the  whole  of  the  indications  up  to  September,  1823,  by  two- tenths 
of  an  inch,  and  proceeding  in  the  same  manner  with  May — September  of 
1826,  and  with  new  barometer  of  June,  1829  ;  all  of  which  alterations 
are  borne  out  by  notes  on  the  diary ;  the  results  will  be  found  to  agree 
very  weU  inter  $e,  and  to  be  fully  sufficient  for  the  determination  of 
the  annual  and  diurnal  oscillations,  which  it  is  my  object  to  deduce  for 
as  many  points  as  possible  on  the  Indian  continent. 

The  following  tables  present  an  abstract  of  the  monthly  means  de- 
^kou^d  from  Dr.  Wtlib'b  daily  observations :  they  have  been  reduc- 
ed to  the  temperature  of  32^  Farh. 

Five  months  of  1820  are  omitted  for  want  of  space,  as  the  year  was 
incomplete  ;  but  the  entries  were  used  in  the  calculations  of  the  monthly 
means  in  the  tables  which  follow. 

Tablb  I. — Meteorological  Ohservations  at  Nagptir,  by  Dr.  Wtlib. 
Barometer  reduced  to  32"*  Fork. 


1821        1 

1822        1 

1823 

1826 

1827 

1828 

1829 

January, 

9  a.m. 

5  p.  If. 

9a.m. 

5  p.m. 

9  a.m. 

5  p.m. 

NOON. 

NOON. 

NOON. 

NOON. 

28.9061 

28.783 

28.839 

28.722 

29.026 

28.927 

28.880 

28.867 

28.807 

February  29.031 

.914 

366 

.725 

28.980 

.886 

.780 

.... 

.752 

.796 

March,! 

.102 

.989 

.756 

.642 

.862 

.779 

.... 

28.759 

.716 

.733 

April, -^ 

.038 

.895 

.698 

.587 

.763 

.655 

.666 

.622 

.615 

May,_ 

28.842 

.729 

.710 

.646 

.695 

.610 

.612 

.562 

. ... . 

June, 

.695 

.611 

.667 

.593 

.682 

.568 

.481 

.402 

.427 

.390 

July, 

.563 

.492 

.643 

.643 

.630 

.514 

.455 

.401 

.437 

.458 

August,^ 

.465 

.412 

.646 

.560 

.693 

.610 

.507 

.478 

.512 

.508 

8ept._. 

J>58 

.472 

.706 

.613 

.803 

.680 

.547 

.515 

.515 

.55fr^ 

October, 

.733 

.634 

.828 

.724 

.724 

.711 

.688 

.675t 

N07 1 

.805 

.760 

.970 

.859 

.844 

.811 

.841 

.845t 

Dec. 

.889 

.770 

29.012 

.922 

.... 

.847 

.847t 

t  0.300  haa  been  added  to  these  five  montba  as  supposed  index  error  of  a  new  tubt 
tbennsed. 

*  After  this  filling  of  the  tube  in  the  damp  weather  of  June,  we  find  the  mercury 
for  five  months  standing  full  two-tenths  too  low,  confirming  my  remarks  in  a  for- 
mer number  of  the  Journal.  The  cleaning  in  the  dry  weather  of  Norember  again 
laiaed  ihe  index  to  the  same  or  e? en  a  greater  amount. 
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Tablb  IL— Thermometer  in  doors,  attached  to  the  Barometer. 


1821 

1822 

1823         1  1826 

1827 

1828 

1829 

9  A.  M .  5  p.  M. 

9  A.  If .  5  p.  M. 

9  A.  M .  5  p.  M . 

NOON. 

NOON. 

NOON. 

NOOK. 

January, 

72.9 

78.7 

713 

763 

74.7 

78.0 

74 

.... 

71 

72 

February 

76.0 

82.3 

75.0 

82.4 

77.0 

82.0 

78 

.... 

76 

72.5 

March.  .• 

81.0 

84.0 

82.8 

88.2 

803 

84.5 

• .  •  • 

83 

81.5 

83 

April,  s^ 

87.7 

90.7 

86.0 

88.3 

88.0 

91.0 

^^ 

84 

83 

853 

May, 

87.8 

91.0 

91.5 

93.2 

88.8 

88.6 

82.5* 

.... 

84 

.  •  •  • 

JuneK.«>*> 

89.0 

91.3 

87.0 

90.1 

88.5 

89.4 

8&7 

89 

86 

•  •  •• 

July, 

81.9 

84.7 

83.1 

84.9 

84.2 

86.2 

85 

83 

813 

August,  .• 

80.9 

83.5 

82.6 

84.0 

82.9 

843 

81 

83 

81 

Sept 

81.0 

S^A 

82.0 

83.2 

83.0 

83.7 

82 

82 

82 

October, 

77,7 

83.5 

83.0 

86.0 

.... 

.  • . . 

83.5 

81 

82 

Not 

75.5 

79.9 

76.8 

813 

.... 

.... 

76 

76 

753 

Dec 

66.7 

74.0 

72.8 

76.6 

.... 

.... 

73 
t ^ 1 

71 

723 

Means.^^ 

79.8      84.0 

81.1 

84.5 

80.9            79.8 

78.7 

Table  III.— FaU  of  Rain  at 

Naffpir,  registered  hy  Dr 

.  Wtub. 

Month. 

(Uoyd) 
1814-15 

1826 

1827 

1828 

1829 

1830 

1831 

183S 

>l«Biiary, 

Februaiy, ......  . . 

March, 

SS^.v.v:;;,:::; 

June, 

July 

•  • 

o!23 
7.08 
14.72 
7M 
2.97 
0.45 

230 

•  • 

•  • 

1.10 
22.23 
12.00 
18.50 
8.13 
0.04 
131 

0.40 
030 
3.84 
1.01 
0.21 
6.25 
14.93 
731 
1632 
0.00 
2.89 
0.13 

0.19 
1.21 
0.71 
0.06 
135 
837 
9.33 
9.07 
9.40 
6.46 
0.26 

o'.76 
2.49 
0.06 

8*07 
15.94 
7.89 
632 
8.22 
.  • 
030 

■  • 

137 
0.68 
135 
8.54 
7.10 
7.00 
4.78 
1.98 

« • 

•  • 

•  • 

13*78 
722 
14.f8 
11.98 
7.24 
2.27 
8.24 

X96 

•  • 

8.01 
14.49 

Aufrust, 

S.46 

September, 

October, 

7J7 

NoTember,  ..••  .... 
December, 

•  • 

Annual,  ToUl, 

32.81 

65.61 

53.99 

46.61 

50.25 

33.00 

6531 

37.14 

In  theMontoon,.... 

3236 

62.00    45.22  1 

44.18 

46.44 

30.75  15430  I 

33J3 

Average  of  eight  years, 48.10  inches. 

From  these  data  we  may  proceed  to  calculate  the  annual  and  diamal 
ranges,  according  to  the  form  adopted  in  my  former  tahles  in  the  first 
volume  of  this  Journal,  page  23.  The  Latitude  of  Nagpur  is  about 
21*  10'  N.  and  the  Longitude  79''  15'  £.,  the  Barometer  therefore 
should  have  a  smaller  rise  and  fall,  during  the  year,  than  that  of  Cal- 
cutta, but  greater  than  that  of  Madras,  and  so  it  turns  out.  Iliere 
should  also  be  a  corresponding  modification  in  the  annual  range  of 
temperature,  and  in  the  diurnal  change  of  heat  and  pressure  :  but  I 
must  leave  any  general  deductions  until  I  have  accumulated  other 
tables,  to  place  in  comparison  with  those  alreedy  collected,  A  very 
accurate  annual  series  has  been  kept  at  Cuttack  by  Captain  B.  BiiAkb, 
which  I  trust  will  shortly  appear  in  the  Journal. 
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Average  Range  of  the  Barometer  at  Nagpiir,  reduced  to  32^  Farh. 


For  the  years 

For  the  years 

Monthly 

Mean  Diur- 

PreyaU- 
wi^ 

Month. 

1820-23. 

Mean. 

1826  to  1829, 

difference 

nalBaron»eo 

at  about 

from  annu- 

trie Tide, 

9a.m. 

5  p.m. 

If.  m. 

al  mean. 

1820-23. 

inch. 

inch. 

inch. 

inch. 

inch. 

inch. 

January, . . 

28.926 

.810 

28.868 

28.851 

-f.162 

.116 

E. 

Febmary, .. 

.969 

.845 

.902 

,776 

-f.l42 

.114 

var. 

March,    .. 

.906 

.803 

.854 

.736 

--.098 

.103 

yar. 

Aprfl,  .... 

.833 

.712 

.772 

.634 

--.008 

.121 

Wy. 

M^,  .... 

.749 

.662 

.705 

.687 

—.051 

.077 

W. 

Jane,  .... 

.637 

.539 

.588 

.425 

—.191 

.098 

W. 

July,  ..  .. 

.576 

.486 

.531 

.438 

—.213 

.090 

W. 

August,  .. 

.587 

.507 

.547 

.501 

—.173 

.080 

w. 

.674 

.575 

.625 

.533 

—.118 

.099 

W. 

October,  .. 

.796 

.683 

.739 

.699 

+.022 

.113 

& 

Noyember,. 

.887 

.809 

.848 

.835 

+.144 

.078 

December,. 

.950 

.846 

.898 

.847 

+.175 

.104 

yar. 

Means,.... 

28.790 

28.689 

28.739 

28.657 

Range  388 

.100 

In  Ilea  of  taking  the  thermometric  means  from  Dr.  Wtlib's 
Tables,  which  are  only  entered  for  the  hours  at  which  the  barometer 
was  registered,  the  following  extracts  from  a  Joamal  kept  by  Captain 
Llotd,  for  which  also  we  are  indebted  to  Dr.  Wtluk,  will  better 
serve  to  famish  the  range  of  the  daily  temperature. 

Thermometric  Range  at  Nagpdr,  by  Captain  Lloyd. 


Monthly 

Month. 

1809. 

1814-15. 

diffierence 

Mean  diur- 

from annnal 

nal  range. 

max. 

min. 

mean. 

max. 

min. 

mean. 

mean. 

• 

0 

0 

0 

0 

0 

0 

. 

January,  .. 

78 

69 

68 

83,8 

57,5 

71,0 

-11,4 

ir.i 

February,.. 

87 

72 

75 

87,1 

63,3 

73,9 

-6,S 

19.4 

March,    .. 

98 

64 

83 

98,9 

69,0 

85,2 

-.3.1 

31.9 

April,..    .. 
May,  ..   .. 

100 

77 

89 

102,5 

81,3 

93,0 

-  -10,5 

21,6 

101 

79 

90 

104,4 

91,6 

98,4 

■  -13,3 

18,4 

June»  ••  •• 

91 

76 

84 

103,6. 

85,6 

90,3 

-.6,2 

16,0 

July,  .... 

88 

74 

79 

86,9 

78,4 

82,5 

-0,2 

lOJ 

August,   .. 

86 

70 

79 

88,9 

77,3 

82,7 

-0,1 

13,8 

Seplember, 

86 

75 

79 

91,9 

78,2 

84,3 

+  o,r 

11,8 

October, .. 

88 

64 

79 

89,3 

74.4 

83,1 

+  0,1 

19,4 

Noyember,. 

86 

54 

73 

87,8 

60,9 

75,3 

-6,8 

24,4 

December,. 

85 

57 

72 

84,9 

60,6 

72,6 

-8,6 

26.1 

Mean,.... 

89.4 

693 

79.2 

92,5 

73,5 

82,7 

Range  24,6 

19,2 

The  constant  difference  between  the  numbers  of  the  two  years  leads 
me  to  attribute  it  to  an  index  error  of  one  of  the  thermometers.  Pro« 
bably  the  second  instrument  stands  too  high,  for  the  other  more  nearly 
agrees  with  those  of  Drs.  Wtlib  and  Gbddbs.  A  want  of  prior  compa- 
rieon  witii  a  standard  instrument  thus  often  destroys  confidence  and  robs 
of  half  its  value  the  labour  of  years.    Such  an  error  however  does  not 

3b 
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interfere  t^ith  the  resalts  derived  from  this  table,  namely,  the  monthly 
^nd  diurnal  range : — it  only  affects  the  mean  annual  temperature. 
which,  with  all  the  data  before  us,  cannot  positively  be  determined, 
although  the  numerous  observations  of  different  hours  and  with  differ- 
ent instruments  may  neutralize  many  irregularities  :  thus  we  have  the 
mean  annual  temperature. 

At  Sunrise,  in  the  open  air. .     69,5    from  Dr,  Geddes'  Tables  (page  241.) 

Minimum  temperature,  . .    . .     69,3    by  Captain  Lloyd. 

At  nine  a.  m.  in  the  house,. .     80,5    by  Dr.  Wylie. 

At  noon  ditto, 80,3     (tatty  used  in  the  hot  months  ?) 

At  two  p.  M.  ditto, 81,1    by  Dr.  Geddes. 

Maximum  temperature,  . . .  •     89,4    by  Captain  Lloyds 

At  five  p.  M.  ditto, 84,2    by  Dr.  Wylie. 

At  eight  p.  M.  ditto, 80,2    by  Dr.  Geddes. 

Mean  of  maxima  and  manima,-!  J^m  |>by  Captain  Lloyd. 

From  the  mean  of  the  maxima  and  minima,  and  from  the  pair  of 
observations  at  9  a.  m.  and  8  p.  m.,  it  may  be  assumed  with  tolerable 
confidence  that  the  mean  temperature  of  Nagpiir  does  not  differ  much 
from  80^  Farh.  which  is  nearly  two  degrees  higher  than  that  of  Calcutta, 
and  1^  lower  than  that  of  Madras. 

VI. — Proceedings  of  the  Asiatic  Society. 
Wednesday  Evening,  SOth  October,  1833. 

The  Honorable  Sir  Charles  Theophilus  Mbtcalfb,  Bt.  V.  P.  in  the 
Chair. 
'   The  Proceedings  of  the  last  meeting  were  read. 

Read,  a  letter  from  Colonel  Casement^  Military  Secretary^  stating  that 
the  Government  will  have  much  pleasure  in  transmitting  to  the  Honorable 
the  Court  of  Directors  the  Report  on  the  Experimental  Boring,  and  in  re- 
commending a  compliance  with  the  Society's  application  for  such  a  supply  of 
apparatus  as  will  enable  them  to  continue  it  in  an  efficient  manner. 

Read,  a  letter  from  G.  A.  Bushbt,  Esq.  Sec  Gen.  Dep.  communicating  the 
permission  of  Government  for  the  dbpatch  of  100  copies  of  the  18th  voliEne 
of  the  Researches  by  the  first  ships  of  the  season,  free  of  charge  for  Alight. 

Read,  a  letter  from  W.  Twining,  Esq.  Secretary  to  the  Medical  and  Phy- 
sical Society,  expressing  their  regret  at  being  unable  to  pay  amcmthlj  con. 
tribution  for  the  use  of  the  rooms  occupied  by  their  Library  and  Moseum 
and  repeating  the  acknowledgment  of  the  President  and  Members  for  the 
liberality  which  has  afforded  them  that  accommodation. 

Read,  a  letter  from  J.  C.  Morris,  Esq.  Secretary  Mad.  Lit  Soc.  request. 
ing  the  loan  of  a  volume  of  the  Mackenzie  MS.  Translations  of  InseriptioDS 
in  the  South  of  India.  Resolved,  that  the  request  be  immediately  couq^ied 
with. 


Digiti 


ized  by  Google 


1839.]  AiiiUie  80detf.  Mf 

Bead,  a  letter  from  the  Rev.  Dr.  Bmaunw,  forwarding  the  printed  pros^ 
pectus  of  a  plan  for  an  expedition  into  Central  Africa,  and  requesting  the 
eneouragement  and  assistance  of  the  Phyrical  Class  of  the  As.  Soc 

Retohed,  that  the  funds  of  the  Society  are  not  in  a  state  to  allow  a  con. 
trihution  towards  the  objects  of  the  African  expedition^  but  that  the  aid  of 
individuals  be  invited  by  circulation  of  the  prospectus  amongst  the  menu 
bers^. 

Librmy. 

The  following  books  were  presented : 

Third  part  of  the  sixteenth  volume  of  the  Trmnsactions  of  the  LiDnaan  Society, 
toirether  with  a  list  of  its  members,  for  1832 — by  the  Society, 

Trmnsactioiis  of  the  American  Philosophical  Society,  part  2nd,  vol.  4th,  new 
series—^  the  Society, 

Memoirs  of  the  Astronomical  Society  of  London,  vol.  5th — by  the  Society, 

Report  of  the  First  and  Second  Meetings  of  the  British  Association  for  the  ad- 
vancement of  Science — by  the  Yorkehire  Philosophical  Society, 

Proceedings  of  the  Natural  History  Society  of  the  Mauritius,  for  June,  1833 — by 
the  Society, 

Proceedings  of  the  Geological  Society  of  London,  No.  28 — by  the  Society, 

Madras  Journal  of  Literature  and   Science — by  the  Madrae  Literary  Society. 

Journal  Asiatique,  Nos.  58,  62,  and  63 — by  the  Asiatic  Society  qf  Paris. 

Thirteenth  and  fourteenth  volumes  of  the  Transactions  of  the  Batavian  Society— 
by  the  Society, 

Second  Annual  Report  of  the  Council  of  the  Naval  and  Military  Library  and 
Mnsenm— ^  Messrs,  Bagshaw  and  Co,  far  the  CouneiL 

YoN  Hammer's  History  of  the  Ottoman  Empire,  9th  volume,  and  some  loose 
tracts— dy  the  Author, 

Jahrbncber  der  Literature,  vols.  57,  58, 59,  and  60 — by  CouneeUor  Von  Hammer^ 

Marcos,  Astronomic  Solaire  SimpUfiee—dy  H,  T,  Cotebrooie,  Esq, 

De  Tassy,  Memoire  sur  le  Systems  Metrique  des  Arabes— ^  the  Author,    « 

Leipziger  Literature  Zeitung,  Nos.  206,  207,  208, and  209—^  the  Editor. 

D,  H.  FiTTOK  on  the  Progress  of  Geology  in  England — by  the  Author, 

Ditto's  Geological  Sketch  of  the  Vicinity  of  Hastings—^  the  Author, 

A  short  system  of  Polite  Learning,  compiled  and  translated  by  Maha  Raja  KalI 
KissBN  Bahadur— dy  the  Translator, 

Select  Extracts  from  Lord  CHSSTsariBLD's  Advice  to  his  Son,  translated  into 
Bengalee,  by  Raohanath  Det— by  the  Translator. 

SrocaoBLBji's  Fifteen  Months' Pilgrimage  through  untrodden  tracts  of  Khuxistan 
and  Persia— iy  the  Author. 

The  following  books  were  received  from  the  Book^^sellers : 

Lardnbe's  Cabinet  Cyclopedia— British  Admirals,  1st  vol. 

Iron  and  Steel,  2nd  voL 
Christian  Church,  1st  voL 

Library  of  Useful  Knowledge — Waddington's  History  of  the  Church. 
Spain  and  Portugal. 

*  Printed  on  the  cover  of  the  preient  number. 
3  B  2 


Digiti 


ized  by  Google 


)W8  ABtatic  Soikty.  [Oc*. 

-    Ltill's  Principlcf  of  Geology,  3rd  vol. 

Theotrom  Podtifieiale,  6  ▼ob.^^mreifcaffeif  hff  tke  Soekiif. 

Memoires  Conceraant  let  ChinoiSy  14  to\B,--preimt€d  kf  the  SmrtUay, 
Bead,  a  letter  from  Mr.  A.  Boub'^  Foreign  Sec  of  the  Geologioal  Sooietf 
0f  France^  offering  an  exchange  of  their  pnhlications  against  the  Jounal 
and  Transactions  of  the  As.  Soc  Resolved,  that  the  exchange  be  made  with 
pleasure^  through  the  Society's  Agent  in  Liondon. 

Bead,  also  letters  from  Professor  Von  Hammer,  the  Secretaries  of  the 
Philadelphian  and  Batavian  Societies,  &c.  relative  to  the  works  detailed 
above. 

Antiquities,  Statistics,  SfC, 

Bead,  a  letter  from  Mr.  Tufnel,  Sec.  of  the  Right  Honorable  the  Go. 
▼emor  of  Ceylon,  presenting  copies  of  some  inscriptions  in  the  Ndgari  cha. 
racter,  collected  by  Ci^tain  Forbes  of  the  78th  Highlanders^  agent  in  the 
Matele  district. 

Thousands  of  inscriptions,  in  the  same  character,  are  stated  to  be  (bond  in  the 
Island  :  hot  we  have  not  yet  any  due  to  the  relative  value  of  these  letters  in  the 
modem  N4garf  alphabet.  They  are  evidently  identical  with  those  of  the  Kanoij 
coins*  and  with  the  inscriptions  referred  by  Mr.  Stirling  to  the  Buddhists,  or 
Jyns ;  which  their  occurrence  in  Ceylon  certainly  tends  to  confirm. 

Bead,  a  letter  from  £.  Stiruno,  Esq.  submitting  a  tabular  statement  of  the 
price  of  grain  at  Alligurh,  from  our  first  possession  of  the  country,  to  18S9. 

A  statistical  report  on  the  population  of  the  town  and  district  of  Mur. 
thedabad,  drawn  up  by  Mr.  H.  V.  Hathorn,  was  submitted  by  Mr.  J.  R. 

COLVIN. 

'    [We  shall  give  an  abstract  of  these  statements  in  our  next.] 

Bead,  a  note  from  Mr.  J.  H.  Stocqueler,  presenting  some  eoim,  collected 
during  his  travels  in  Europe. 

A  Fac  Simile  of  an  Arabic  Inscription,  cut  in  an  escarpment  of  tiie  rock 
at  the  Fort  of  ChanderC,  was  presented  by  Dr.  J.  Tttler,  in  the  name  of 
Lieut.  Magdonald  ;  from  whose  letter,  the  following  extract  was  read : 

**  I  have  discovered  an  ancient  inscription  at  Chanderf,  near  which  I  am  now  en- 
camped. This  place  now  belongs  to  Scindia,  who  took  it  from  the  former  Raja, 
20  years  ago.  The  Fort  of  Chanderi,  which  consists  of  a  sandstone  wall,  flanked  by 
circular  towers,  built  upon  a  steep  bill,  was  in  former  days  considered  impregnable. 
Colonel  Baptista,  of  Scindia's  service,  succeeded  after  a  five  months  siege  in 
starving  out  the  BundeU  garrison,  and  it  is  now  occupied  by  Maihatta  troops.  To 
my  inquiries  into  the  ancient  history  of  the  place,  I  could  obtain  no  satiafiKtory 
information.  The  ignorant  Marhattas  and  Bundelas  could  only  name  one  fiunous 
Raja,  SisuPAL,  who  flourished  in  the  days  of  Hindu  supremacy,  and  foonded  this 
place.  It  was  afterwards  rendered  famous  by  being  the  residence  of  Albmoir  for 
a  short  period.  The  ruins  of  mosques,  sarais,  madrissas,  and  baolies,  mahals  and 
xen4nas,  indicate  its  former  magnificence  under  the  Musulman  sovereignty. 
There  are  many  ancient  inscriptions,  but  I  selected  the  accompanying,  which  I 
found  upon  a  famous  ghit  or  passage  which  has  been  cut  with  stupendous  labour 

•  See  page  415  and  p.  317. 
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through  8  sold  rock  100  feet  high.  This  ghftt  whidi  leads  from  Chanderi  throiq^li  « 
sandstone  ridge  into  the  adjacent  country  is  in  itself  a  lasting  monnment  of  the 
gigantic  undertakings  of  the  Mnsnlman  ao^ereig^My  hot  to  the  modern  inhabitants 
even  tiie  name  of  the  monarch  who  accomplished  this  great  excavation  is  unknown. 
I  hope  therefore  that  this  inscription  will  rescue  it  from  oblivion. 

*'  The  inhabitants  of  this  country  view  our  trigonometrical  operations  with  sus- 
picion and  dread.  They  cannot  comprehend  the  object  of  burning  lights  upon  the 
summits  of  distant  hflls,  and  they,  can  only  atribate  it  to  some  black  art,  or  Jmit^ 
liy  which  we  wish  to  take  possession  of  their  country.  **  The  weather  is  getting 
hot,  the  thermometer  ranging  between  88*  at  sunrise,  and  108^  at  2  p.  m.  in  nqr 
tent 

18M  May,  1833,  Gawip  near  Chanderi, 

The  inscription,  after  insertion  of  the  second  Sura  of  the  Kor&n,  called  Aget- 
Ml-Ktirti,  sets  forth  that  the  lofty  gate  of  Gomtf  and  Keroll,  near  the  tank,  were 
erected  by  JAman  Kh&n,  son  of  Sh^r  Kh&n,  by  order  of  the  Solt4n-uB-SalatU 
GHI48-UD-DIN,  on  the  14th  JumAd-^  Sdni  a.  h.  700  (a.  d.  1301). 

PhyeicaL 

Letters  from  Lieut.  Burt,  Engineer,  of  Allahabad,  dated  26th  August,  and 
from  Lieut.  Nbwbolt,  of  Malacca,  11th  July,were  read,  intimating  that  they 
had  dispatched  shells  and  geological  specimens,  which  have  not  yet  reaclu 
ed  their  destination. 

Specimens  of  coal,  lignite,  pyrites,  &c.  from  Kyook  Ehyoo,  were  pre- 
sented in  the  name  of  Lieut.  Folev. 

[A  note  on  the  subject  of  Lieut.  Foley's  discoveries  will  appear  in  our  next] 

Specimens  of  the  fossil  shells  discovered  by  Dr.  H.  H.  Spbt,  Correspond, 
ing  Member,  Ph.  CI.  in  digging  a  wellnear  Sagar. 

These  ace  the  specimens  alluded  to  in  a  notice  published  in  the  July  number  of 
the  Journal  (page  376),  announcing  the  discovery  of  fossil  shells,  17  feet  below 
the  surface.  Dr.  Spat's  account  has  not  been  yet  received,  it  may  suffice  there- 
fore  to  state  that  the  shells  are  of  one  species,  all  left-handed,  and  precisely  the 
same  as  those  discovered  by  Dr.  Spilsburt,  silicified  in  indurated  clay,  near  Jabal- 
par,  and  described  in  the  Proceedings  of  the  Society  for  April,  (p.  205) ;  these  how- 
erer  are  in  their  natural  stote,  imbedded  in  a  loose  cellular  wacken,  the  white  granu- 
lar appearance  of  which  is  derived  from  silez  in  a  white  crumbling  state,  lining  the 
nameious  cells  of  the  matrix  as  is  often  observed  in  the  geodes  of  zeolite  and  helio- 
trope. Both  above  and  bek)w  the  shell  stratum  are  beds  of  wacken,  a  basaltic  clay, 
becoming  harder  below,  and  more  earthy  above ;  the  surface  being  the  conmion 
bUttk  cotton  soQ,  abounding  throughout  the  trap  district.  The  same  shell 
deposit  will  probably  be  found  to  extend  over  a  consfderable  field. 

On  turning  to  Dr.  Voyset's  description  of  the  shdl  stratum  in  the  G^yrilgarh 
kills,  a  perfect  identity  is  observable  in  the  thickness  and  nature  of  the  superin- 
ciunbent  and  subjacent  beds  of  wacken  and  basalt :  the  shells  however  are  de- 
scribed by  him  as  conus  or  voluta,  but  as  they  were  much  broken  and  compressed, 
they  were  probably  not  easily  recognised,  and  may  have  been  after  all  identical 
with  the  present  shdls.  They  bear  some  resemblance  to  the  common  mqmi/- 
kria  of  the  tonks  and  jheels  of  Upper  India,  described  by  Mr.  Benson,  Gleanings* 
i.  p.  266.    The  foasil  shell  hoiwever  has  some  specific  distioctions,  in  iu  more 
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oval  fbnii»  and  the  conatant  reversion  of  the  whoria.  Should  it  turn  oat  to  be 
en  awtfulUtria,  it  will  be  a  proof  of  fresh  water  lakes,  co-existent  with  the  emitsion 
of  the  Upper  S&gar  trap,  and  perhaps  with  the  fossil  bone  deposit,  and  as  both  by 
Votskt's  testimony  and  by  that  of  Dr.  Sprt  the  shell  bed  bears  all  the  appearance 
of  a  reg^olar  stratum — it  will  serve  as  a  mark  of  distinction  between  the  older  and 
more  recent  volcanic  emissions  of  that  extensive  field. 

Farther  specimens  of  fossil  bones  and  of  shell  breccia,  and  the  fossO  jaw 
of  an  elephant ;  also  specimens  of  the  rock  on  which  the  bones  wore  dla. 
covered^  near  Jabalpfir,  by  Dr.  Spiiabubt.  [A  note  and  illnstrative  sedioa 
will  be  given  in  our  next] 

A  stuffied  eagle  from  Nipal^  and  a  pole-cat,  presented  by  Captain  Rot- 

BURGH. 

Two  specimens  of  the  nest  of  the  Tailor  bird—- by  S.  P.  Stacy,  Esq. 

A  report  from  the  Carator  was  submitted  on  the  subject  of  a  cdlection 
of  insects  and  ebells,  which  had  been  purchased  in  anticipation  of  the  Sode. 
ty's  sanction,  for  the  Museum^  at  an  expence  of  Rupees  100.  The  ooUectioa 
was  made  in  the  Silhet  and  Kasya  hills,  and  contains  several  new  spedes, 
particularly  one  of  a  paiudina,  first  described  by  Mr.  Benson,  in  the 
first  number  of  the  JoumaL  A  paper  on  the  subject  of  this  shell,  by  J>t. 
7.  T.  Pearson,  was  read,  and  the  purchase  of  the  collection  was  sanctioned. 

The  thanks  Qf  the  Society  were  voted  for  the  several  contributions  oi  the 
evening. 

MADRAS   LrrBRART  SOCIBTT  AND  AUXILIARY  OF  THB   ROYAL   ASIATIC  SOCIETY. 

Thwrsday,  SthAuffUit,  1833. 

The  Right  Honorable  Sir  F.Adam,  K.  C.  B.  Present.  Honorable  Sir  R.  Palmsr, 
J*resident,  in  the  Chair. 

An  able  and  interesting  paper  on  the  rise  and  early  history  of  the  Syrian  Chris- 
tians on  the  Malabar  Coast,  by  the  Venerable  the  Archdeacon,  was  read  to  the 
meeting  by  the  learned  author,  to  whom  the  thanks  of  the  Society  were  unanimous- 
iy  voted.  It  was  further  resolved,  that  the  paper  in  question  be  adopted  by  the 
Society  and  be  set  aside  for  publication. 

It  was  then  proposed  by  Lieut. -Col.  Coombs  and  seconded  by  Lieut. -Col.  Cullbn. 

That  it  is  desirable  with  reference  to  several  interesting  memoirs  and  papers 
which  have  already  been  submitted  to  the  Society,  and  to  others  which  may  here- 
after be  received,  to  adopt  means  for  giving  them  earlier  publicity  than  the  neces- 
sarily distant  and  slow  publication  of  the  Society's  transactions  will  admit ;  nod, 
that  independently  of  papers  read  before  the  Society,  and  of  notices  of  their  meet- 
ings and  proceedings,  the  publication  under  the  auspices  of  the  Society  of  a  montii- 
ly  or  quarterly  journal,  similar  to  the  Asiatic  Journal  of  Calcutta,  would,  by  afford- 
ing a  suitable  vehicle  for  occasional  essays  and  papers  connected  with  objects  of 
oriental  literature  and  science  be  in  strict  furtherance  of  the  professed  object  of 
the  Society,  and  likely  to  prove  if  adequately  supported  and  encouraged,  eminently 
and  extremely  useful. 

The  foregoing  resolntion  having  been  discussed,  was  agreed  to,  and  it  was  lesolr- 
ed  to  refer  the  same  to  the  Committee  of  Papers  in  the  Asiatic  Department,  to 
arrange  the  details  and  adopt  the  necessary  measures  for  carrying  the  fdan  Inio 
effect.    Several  works  were  presented  and  thanks  voted  for  the  same. 
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VII. — Analysis  dr  Books. 

Setenieenih  volume  q^  Asiatic  Rbsk arches,  or  Trmuaeiiom  qfihe  Society  hutu 

iuied  in  Bengal  for  inquiring  into  ike  Hietory,  the  Antiquities,  the  Arte  and  Sci- 

encee  and  Literature  qfAsia.    Calcutta,  1832. 

This  volume  is  prefaced  with  an  address  from  the  Society  to  its  late  Secretary 
Mr.  H.  H.  Wilson,  upon  the  occasion  of  his  departure  to  Europe,  which  will  be 
found  printed  at  length  in  the  Journal,  vol.  i.  p.  563. 

I.  The  first  paper  is  a  Statistical  Report  on  the  Bhotia  Mehale  qfKemaon,  by 
G.  W.  Traillf  Esq.  CommitiUmer,  It  forms  a  supplement  to  the  more  elaborate 
report  by  the  same  officer  on  the  district  of  Kemaon,  printed  in  the  sixteenth  vo- 
lume of  the  Asiatic  Researches,  1828. 

Hie  Bhot  Mehals,  forming  in  extent  one-third  of  the  Kemaon  province,  are 
bounded  at  the  north  by  the  table-land  of  Tibet,  on  the  south  they  extend  to  the  base 
of  the  Him^aya  range,  and  are  irregularly  defined,  piercing  through  the  barrier 
of  the  snowy  range  at  the  passes  of  the  five  principal  rivers,  Mana  and  Nlti,  on  the 
feeders  of  the  Ganges:  Juwar,  Darma,  and  Byanse,  on  those  of  the  Sarda  or  Gogra. 

These  limited  valleys,  or  gorges,  are  the  only  productive  and  inhabitable  parts 
of  Bhot,  the  rest  consisting  of  snow  and  barren  rock.  They  are  elevated  6000  feet 
above  the  sea,  while  the  peaks  around  them  tower  to  20  and  25,000  feet.  The  Bho- 
tias  insist  that  the  zone  of  snow  is  continually  extending,  and  cutting  off  passes  from 
one  valley  to  another,  which  were  formerly  passable  at  least  for  a  few  days  in  the 
year.  The  only  accessible  roads  now  follow  the  direction  of  the  streams,  and  ow- 
ing to  avalanches  {h^n  gut)  and  slips  (paira)  require  constant  toil  for  their  pre- 
servation. The  Niti  is  the  most  practicable  pass,  but  at  many  points  ponies  and  cattle 
are  forced  to  be  raised  or  lowered  by  means  of  slings  passed  round  their  bodies  ! 

There  are  but  59  villages  and  1325  houses,  and  about  10,000  inhabitants  in  this 
mountainous  district,  of  whom  nine-tenths  are  Bhotias  or  Tibetans. 

For  half  the  year  the  ground  is  covered  with  snow,  and  an  interval  of  four 
months  without  a  fall  of  snow,  forms  an  uncommonly  favorable  summer  ! 

Phapar  and  Ugalt  two  varieties  of  buck- wheat,  U&  Jao  and  Jao,  beardless  and 
common  barley,  are  the  principal  agricultural  products  of  the  province.  The  Pha- 
per  seem  indigenous,  as  it  is  found  wild  on  all  high  mountains.  Wheat  and  Marsa^ 
a  species  of  Amaranthus,  yield  an  uncertain  crop. 

"  Turnips  and  leaks  are  the  only  vegetables  raised  in  Bhot !  but  many  useful  roots 
and  herbs  are  spontaneously  produced,  among  these  are,  the  wild  garlic,  ce- 
lery, rhubarb,  frankincense  (mart  or  balchar) ,  la^ari,  ehora,  bhotkes,  tiud  iathi, 
objects  of  export  to  Hindustan.  The  rhubarb  is  somewhat  inferior  in  its  color  and 
properties  to  the  Turkey,  and  the  Bhotias  do  not  take  it  inwardly,  though  they 
apply  the  powder  to  wounds  and  bruises  :  it  is  also  used  as  an  ingredient  in  the 
formation  of  a  red  dye,  in  conjunction  with  Manjith  (very  abundant  here)  and 
potash." 

Among  the  fruits,  Mr.  Traill  enumerates  the  gooseberry,  currant,  raspberry, 
strawberry,  and  pear.  Walnuts  and  hazlenuts  are  common,  but  small ;  apricots  and 
peaches  do  not  thrive.  Oaks,  pines,  the  celebrated  Deodar,  and  the  Suryi  or  Arbor 
vitse,  with  trunks  of  20  and  25  feet  in  circumference,  are  common ;  to  them  succeed 
the  Rhododendron,  the  king  pine,  the  yew,  the  Naspati,  or  white  Rhododendron, 
(■■ed  as  snuff;)  Bindhara  or  juniper,  and  above  all,  the  Bhqf  {bhuria),  or  birch  on  * 
the  very  verge  of  perpetual  snow*. 

*  See  note  in  page  337. 
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Thedomesticmnimalsare  ikt  commoB  hOlbladL  cattle^  and  the  BmrAfi  or  FiA  of 
TarUry  ;  the  J6bu  and  Oaarju  are  prolific  mules  between  theae  two,  werj  terriccaUe 
for  carriage :  sheep  and  goata,  used  also  for  burden ;  stout  ponies,  called  GwUm^  dogs, 
(the  Bmoiuu,  tamed,)  and  cats.  The  wild  animals  are  the  Bvji  or  tawnf  bear ;  the 
BhMral,  wild  sheep  ;  Kattmri,  musk  deer ;  the  Bkim^  a  small  brown  marmot;  the 
Kukm't  ferret,  and  rats  with  short  tails. 

The  birds  peculiar  to  Bhot  are  the  fe]con  and  hawk,  the  Hiha-^M  (bird  of 
snow),  ptarmigan ;  MAkao,  wild  pigeon,  and  Kyang,  or  chough,  with  scarlet  bifl  sod 
legs.  The  Bkaww  or  wild  bee  builds  its  nest  on  the  southern  aspect  of  the  JSHmk- 
laya. 

Of  minerals,  Mr.  Traill  mentions  iron,  sulphur,  and  jellow  orpiment.  llielbsnl 
bones  called  BjjU  kdr  are  chiefly  found  at  the  crest  of  the  Niti  pass,  full  17,000  fKt 
high.  Hot  springs  are  numerous,  and  there  is  reason  to  suspect  that  a  vokaao 
exists  on  the  Nanda  Devi  peak. 

We  have  not  space  to  follow  the  author  into  the  history  and  manners  of  the  people 
who  inhabit  this  secluded  tract :  they  derive  their  origin  firom  Tibet  but  shew  aa 
equal  admixture  of  Hindd  in  their  institutions.  It  would  hare  been  interesting  to 
have  added  a  vocabulary  of  words  in  the  unwritten  Dwrtma  dialect  apoken  by  the 
aborigines  of  the  country. 

Situated  between  the  Tibetan  and  Oorkha  powers,  the  Bhots  have  had  to  pay 
for  the  protection  of  both  :  and  being  the  key  of  commercial  intercourse  between 
Tartary  and  Hindustan,  the  revenue  jama,  raised  from  this  limited  population,  on 
the  introduction  of  the  British  Government,  in  1872,  Sambatf  amounted  to  so  large  a 
aum  as  Rupees  11,565.  By  an  enlightened  policy,  the  transit  duties  were  soon  after 
all  abolished,  and  though  the  direct  receipts  were  thus  reduced  to  one-hal4  the  in- 
crease of  trade  must  have  amply  compensated  for  the  loss. 

The  principal  exports  from  Bhotia  to  Tibtt  or  HimuUi  (snowland)  consists  of 
grain,  calico,  hardware,  broadcloth,  g6r,  sugar,  and  timber.  The  imports  sre 
ealt,  the  natural  produce  of  lakes  in  Hiumd^9,  15,000  maunds  :  tineal  or  Aercx,  also 
the  natural  produce  of  a  lake ;  in  this  article  there  was  much  speculation  for  the 
British  market,  and  the  import  increased  from  1500  to  20,000  maunds  In  1818-19, 
a  quantity  far  exceeding  the  demand  in  Eugland.  The  supply  has  since  £sllen  to  7 
or  8000  mds.  The  other  imports  are  wool,  shawl-wool,  gold  dost,  and  a  few  trifliag 
articles.  As  the  imports  from  1816  to  1821  much  exceeded  the  exports,  a  Isige 
amount  of  Furukhabad  rupees  found  their  way  to  Hiundii,  of  which  they  have  be- 
come the  favorite  currency. 

Mr.  Traill's  able  report  terminates  with  a  few  remarks  on  the  province  of 
Hiundii,  of  which  a  full  account  has  already  been  given  in  the  Journal  in  Mr.  A. 
Csoma's  Geographical  Notice  of  Tibet,  (vol.  i.  p.  124.) 

II. — ^The  next  paper  is  an  Es9ay  on  the  mode  of  per/ormimg  ike  mriikauikai 
operation  qf  the  extraction  qf  roote,  aa  practised  by  the  Arabs,  and  given  ca  ike 
Ayom^-ool-Hitab,  by  John  Tytler.  At  first  sight  this  paper  appears  rather  lengtky, 
but  its  subject  is  one  which  it  is  difficult  to  compress  so  as  to  render  intelligible,  sad 
indeed  without  a  diagram  it  is  by  no  means  easy  to  render  it  intelligible  at  alL 

The  Binomial  formula  of  any  power  (tf-h^)*^  it  i^  + « #*-^  A-h  *'*""■ 

«*^>^  &c 6".     xhis  may  be  considered  as  consisting  of  two  terms  ^  tni 

n^w-i^,^     •        ■■■■i|i»-ty  ^^^^  ^H,   SnppotiDg    a  given  number  to  ooiMt 
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of  more  than  ii  figures,  ind  coiiBeqnenUy  to  be  of  Uie  form  «X  10«  -f  f  then  if 
«"  be  the  nearest  approximate  n^  power  to  e  and  if  eXlO**  —^  xlO«  =  v  and 

«.  n— I 
«i"  XlO*  be  supposed  to  expound  ««  and  v+r  to  expound  n  a*»-^  b  +  — ^— . 

2 

«»-*  ^ 3m  ,  the  complete  nth  root  of  «  X  10"  <-f  ^1^^  found  by  finding  an 

approximate  nth  power  toe,  and  then  seeking  such  a  number  as  when  substituted 

A.  n— 1 
lor  k  in  n«»— '  i  H a"-^  *•   ....*»•  will  render  the  sum  of  this  ex- 
pression and  the  product  of  the  nearest  nth  power  already  found  into  10>* ,  less  or 
not  greater  than  eXlO»-f^  or  (a+3)'*.    And  this  operation  is  to  be  repeated 
according  to  the  number  of  figures  in  (a+b)^. 

Our  books  of  arithmetic  contain  nothing  farther  than  the  above  statement,  and 
learethe  mode  of  finding  the  second  number  of  the  root,  and  of  its  successive  invo- 
lutions and  multiplications  into  its  proper  co-efficients,  entirely  to  the  student. 
The  Arabian  arithmeticians,  with  a  good  deal  of  ingenuity  certainly,  (whether 
well  or  ill  directed  is  another  question,)  have  invented  a  table  or  diagram  in 
which,  by  a  sort  of  mechanical  process,  the  sought  number  b  by  the  bare  process 
of  multiplication  into  one  figure,  and  addition  to  the  number  above  it,  is  succes- 
sively involved  to  all  its  powers,  multiplied  into  all  its  co-efficients,  and  the  sum  of 
the  whole  found. 

The  Arabians  give  to  their  diagram  the  quaint  name  of  Shukul-i-Mumburee,  or 
Pulpit,  or«  as  Mr.  Tttlxr  more  grandly  translates  it,  Anabatbroidal  diagram.  The 
figure  consists  of  ascending  steps  like  those  of  the  stairs  of  a  Mohammadan  pulpit. 
The  etymologies  of  by  far  the  greater  part  of  our  technical  terms  are  not  more  ra- 
tional. 

The  Arabian  operation,  in  fact,  is  a  very  careful  mode  of  finding  the  result  of 

n.  n 1 

null— 1  i .) —  a»— « 6  ....£»  so  as  not  to  repeat  any  of  the  stepsor  perw 

form  the  same  calculation  twice  over.  With  our  present  improved  methods, 
it  is  seldom  that  the  arithmetical  extraction  of  roots  of  high  powers  is 
performed;  but  were  it  often  required,  we  should  soon  find  the  necessity  of 
attention  to  this  matter,  and  of  some  system  in  arranging  our  operations,  so  as  to 
avoid  doing  the  same  thing  over  and  over  again. 

Such  mechanical  contrivances  have  been  employed  by  the  greatest  Mathemati- 
cians :  it  will  be  sufficient  to  instance  the  celebrated  square,  almost  on  the  prin- 
ciples of  a  magic  square,  invented  by  Sir  I.  Newton,  for  solving  equations  by  means 
of  converging  series.  A  mind  curious  in  tracing  analogies,  might  discover  in  the 
Arabic  anabatbroidal  diagram,  some  traces  of  that  reasoning  which  must  have  led 
to  the  discovery  of  the  wonderful  calculating  machine  of  Mr.  Babbaob. 

To  give  an  idea  of  the  Arabian  method,  we  shall  here  extract  the  approximate 
6th  root  of  166,571,800,  which  is  the  two  first  steps  of  the  example  given  by  Mr. 
Tttlxr.  In  the  original  diagram  longitudinal  lines  are  drawn  between  each  two 
figures :  for  those  we  have  substituted  dots,  and  the  several  steps  of  the  operation 
are  numbered  I.  (which  is  at  the  bottom)  II.  III.  &c.  To  abbreviate,  let  10  be 
denoted  by  ^,  166  by  e,  571800  by  r,  2  the  approximate  6th  root  of  166  by  a  and 
3  by  d,  and  the  effect  of  the  several  operations  will  be  as  marked  in  the  following 
diagram. 
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VI 

VII. 
XLVI. 

XLV. 

XUV 

•XVll 
XVI. 

XV. 
V. 

XLIII. 


166 
.64 


102571800= 
.  84035889= 


28011963= 
.8811963= 


.192. 
192.. 
160.. 
.32.. 


..2937321= 


XLII.;...  537321= 
•XXV.  ..240....= 


XXIV. 

XXIII. 

XIV 

XIII. 

IV. 

XU. 

XL. 

*  XXXI 

XXX. 

XXIX. 

XXII. 

XXI. 

XII. 

XI. 

III. 


240.. 
160. 

80. 

64. 

16. 


...179107= 
....19107: 
...160...: 

160 e 

.80 = 

.80 = 

.48 : 

.32 : 

.24 : 

..8 ; 


XXXIX 6369= 

XXXVUI 369= 

•XXXV.i 60..= 

XXXIV.'. 60 = 

20 = 

40 = 

16 = 


XXXIII 

XXVIII. 

XXVII. 

XX. 

XIX. 

X. 

IX. 

n. 


24 = 

12 = 

.12 = 

8 = 

4 = 


V  X  arrfl*  or  6th  power  of  approximate  root  of  e  or  fint 

Subtrahend. 
(e — a)  aP  -f  r  =  Resolveod. 
XLV  X3=6«*4»»*  +  15«*^*^  +  20fl»^  *»  +  15 

a^  ^'  6^  +  6  a  ^  6^  +  ^  or  second  Subtrahend. 
XLIV  +  XVII  =  6  tf*  4»»  +  15  a*f*  A  +20  «*  ^'  *«  + 

15  a«  d>*  4»  +  6  a  ^  *♦  +  M. 
XLIII  X3  =  15«*^*A  +  20«»^4*  +  15««f»*«  + 

6  a  4»  A*  +  4*. 
XVI  X  <^*  =  6  ««  ^. 
XV  -^-V^Gi^, 
;  XIV  X  a  =  6  «». 
IV  X  a  =  «*. 

XLII  +  XX%=  15  II*  4»*  +  20  «»  ^  6+  15a«  4»«A«  + 

:  XLI  X  3  =  20  ff*  4>  '*  +  15  ««  4^  »«  +  6  tf  ^  J»+  *• 

XXIV  X  ^*  =  15  «*  fp*' 

XXUI  +  XIV  =  15  a*. 
:XXII  Xa=10a*. 
:  XIII  +  IV  =  5  tf*. 
:  XII  >c  a  =  4  «*. 
:  III  X  a.  =  «♦ 

=  XL  +  XXXI=  20a»4.?  +  15fl»^«*  +  6a^4«  +  *» 

=  XXXIX  X3  =  15tf«<>**  +  6a4»6»  +  R 

:  XXX  X  4>*  =  20  fl»  4>». 

:XXIX  +  XXn  =  20«». 

:  XXVIII  X  a  =  10  «». 

:  XXI  +  XII  =  10  fl». 

r  XX  X  fl  =  6  «». 

=:  XI  +  III  =  4  fl». 

=  X  X  a  =  3  «». 

=  II  X  «  =  fl*- 

=  XXXVIII  +  XXXV  =  15  ««  <^  +  6  tf  ^  *  +  ft». 

=  XXXVII  X*  =  6fl4»*  + A*. 

=  XXXIV  X  4,2  =  15  fl«  4>2. 

=  XXXIII  -I-  XXVIII  =  15  ««. 

=  XXXII  X  fl  =  5  aK 

=  XXVII  +  XX  =  10  a«. 

=  XXVI  X  a  =  4  fl«. 

XIX  +  X  =  6a*. 

XVIII  X  a  =  3  a». 

IX  +  U  =  3  a». 

VIII  X  a  =  2  o«. 

I  X  I  =  a  X  a  =a«. 


•XXXVn 123=XXXVlX^  +  3  =  6a^  +  *. 

XXXVL.12 =  5$,^"  +  "  =  ^''- 

XXXII  .10 =  XXVI  +  a=5fl. 

XXVLUs^^ =  XVm  +  a  =  4fl. 

XVIII.. .6 =  VIII  +  a=3a. 

VIII.  ..4 =  I-fIora  +  a  =  2ff. 

J I     2 =:  a  or  approximate  root  of  #. 

The  only  parts  that  require  explanation  are  those  steps  of  the  operation  nunrfced 
with  an  asterisk.  In  these  it  is  to  be  remembered,  that  if  there  be  a  giren  row  of 
figures  as  8811963,  and  there  be  added  to,  or  subtracted  from  it,  another  row,  so  thai 
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the  units  of  ihe  second  msy  be  nnder  the  fignre  in  the  n***  pitce  of  the  first,  the 
tens  of  the  second  under  the  («  +  l)th  place  of  the  first,  the  hundreds  under  place 
n  +  2  &C.  this  is  in  reality  adding  or  subtracting  the  product  of  the  second  row 
bylO«-l.    Thus  8811963 
192 

8813883  is  in  reality  8811963  -|-  192  X  10. 


Again  8811963 
192 


8831163=8811963  +  192  x  10' 


and  so  on  to  8811963 
192 


28011963  =  8811963+ 192  Xios. 

The  course  of  the  other  operations,  by  which  the  co-efficients  of  the  Binomial 
Theorem  are  formed  by  successive  additions  of  the  several  orders  of  figurate  num- 
bers, will  be  obFious  to  any  one  who  takes  the  trouble  of  tracing  them  in  the  order 
of  the  diagram  :  for  the  mode  of  repeating  the  whole  operation,  so  as  to  find  roots 
of  many  figures,  we  must  refer  to  the  original  paper :  a  little  consideration  howerer 
of  the  diagram  already  given  will  render  that  obvious  also. 

The  method  here  detailed  gives  no  more  than  the  integral  figures  of  the  root, 
and  the  Arabs  being  unacquainted  with  decimal  fractions,  could  go  no  farther.  To 
remedy  this,  they  employ  a  formula  for  finding  a  fraction,  to  be  added  to  the 
integral  part  of  the  root,  so  as  to  give  a  nearer  approximation. 

Their  formula  is  this;  Let  m  be  the  approximate  nth  root  of  M  and  M — n^s^r 

thenf  in  + , — tt^ Z  I  will  be  less  than  M  and  consequently  m+r — ttt' 


is  a  nearer  approximate  nth  root  of  M,  as  may  be  easily  proved.  In  this  case  r  and 
(m-I-I)** — mf^  are  found  by  the  last  revolution  of  operations  in  the  Anabathroidal 
Diagram. 

This  formula  however  is  imperfect,  and  when  applied  to  high  powers,  pro- 
duces great  errors  :  in  the  square  it  never  can  be  greater  than  J,  but  in  seeking,  for 
example,  the  6th  root  of  396,  the  error  is  more  than  152|.  This  imperfection  the 
Arabians  appear  to  have  been  anxious  to  remedy  :  their  method  is  this  ;  if  in 
the  above  formula  ii=:2,  that  is,  if  the  root  sought  be  the  square  root,  then 

«  +  7 — T-TTT —becomes  m  +r—XT  "*^  ^^*  difference  between  the 

(m  +  1  j  »•  — m  *»  ^  m  -f  1 

square  of  this  and  M  may  approximate  to  i.   To  remedy  this,  the  Arabian  arith- 

r  2r 

Dieticians    instead     of  m  +  -r — rn  ***"™®  '^^  formula  m  + r— -   and 

^  •wt  *  4  m  "p  1 

Now  this  expression  is  either  positive  or  negative.  If  positive,  Mr.  Tttlbr  shews, 
it  never  can  exceed  ^j ;  if  negative,  then  since  a  negative  deficiency  is  an  excess,  this 
ahcwB  that  the  assumed  root  is  greater  than  the  truth,  and  in  this  case  the  excess  of 
its  square  above  M  will  increase  according  to  the  value  of  m,  and  will  approximate  to  f  • 
These  results  the  author  easily  produces  by  the  application  of  fluxions.  The 
puzzle  is,  to  understand  by  what  reasoning  the  Arabians  without  any  means  of 

3  c  2 
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this  kind,  liit  upon  m  convenient  formula  such  as  in  +r — -t-t*.      Though  the 

formula,  when  found,  appears  simple,  yet  the  difficulty  of  actually  finding  it,  vith 
their  limited  means,  must  have  been  very  great.  It  was  like  the  Druids  elevating 
the  immense  blocks  of  Stonehenge  without  mechanics.  Most  probably  it  was 
discovered  by  long  and  laborious  tentation. 

The  author  then  discusses  the  effects  of  assuming  as  the  approximate  square 
r  M 

root  the  formula  m  + — ^^—  in  which  g  is  indefinite ;  hot  this,  as  foreign 

2m  r+  1 
to  the  Arabs,  we  omit,  and  shall  sum  up  the  whole  in  his  words — 

"  We  may  hence  form  some  judgment  how  moch  the  old  arithmeticiaBS  matt  have 
been  perplexed  and  retarded  by  the  labonr  of  long  multiplication.  We,  who  eitfoy  the 
benefits  of  the  great  discovery  of  LogarithniM,  can  now  scarcely  form  an  estimate  of  the 
difficolties  with  which  they  had  to  contend  from  this  want,  and  the  facilities  which  we 
enjoy  firom  their  use.  While,  therefore,  the  Arabian  method  of  extraction  may  inspire  us 
with  more  gratitade  to  Lord  Napibb,  we  mast  not  too  hastily  condemn  it  as  oseleasly 
laborioQS,  till  we  can  show  that,  withoot  a  knowledge  of  his  discovery,  we  coald  have 
more  happily  succeeded  in  the  facilitating  and  abbreviation  of  calculation.  Should,  after 
all  these  considerations,  the  intention  of  the  Arabian  operation  be  thought  of  little  valoe, 
and  the  labour  employed  to  accomplish  it  misused,  yet  the  artful  contrivances  by  which 
it  is  attahied,  and  the  skilful  adaptation  for  this  porpo^e  of  the  simple  principle  of  the 
▼ariation  of  the  signification  of  symbob  from  the  variation  of  their  situation,  must,  I 
think,  in  justice,  always  cause  the  Pulpit  Diagram  to  be  considered  a  deaerving  bbomi- 
ment  of  Arabic  ingenuity.*' 

The  Author  concludes  his  essay — 

"  With  an  acknowledgment  of  my  obligations  to  my  very  intelligent  friend  Dewas 
Kanh  Jkk  of  Patna ;  by  him  I  was  famished  with  the  extract  of  the  Ayoun-ool-Btsab. 
His  treatise  of  Arithmetic  formeriy  mentioned^,  and  his  oral  explanations  enabled  me 
to  comprehend  the  obscure  and  studied  brevity  of  the  Arabian  Author ;  and  from  the 
same  sources  I  derived  those  observations  on  the  fractional  part  of  the  root  which  form 
the  basis  of  the  concluding  paragraphs  of  the  present  Essay." 

The  treatise  of  Arithmetic  here  alluded  to,  and  named  by  its  author,  the  Khisa- 
nnt-ool-Ilm,  is  described  in  vol.  xiii.  of  the  Researches,  p.  466.  It  is  a  very  large 
work,  consisting  of  three  parts  :  first,  an  account  of  Arabian  Mathematical  Science; 
next,  of  that  of  the  Hindus,  and  lastly,  as  much  of  the  European  as  the  author  was 
acquainted  with.  The  whole,  we  are  happy  to  say,  is  in  the  course  of  printing  by  the 
Committee  of  Public  Instruction,  and  will,  when  complete,  form  an  invaluable  store 
of  information  respecting  Oriental  Mathematics. 

The  European  part  of  the  Khizanut-ool-Ilm  consists  of  two  sections :  first^  a 
complete  translation  by  the  Dewan  of  Bonnycastle's  Algebra ;  secondly,  an  extract 
consisting  of  a  collection  of  Geometrical  Problems  from  the  papers  of  the  celebrated 
TuruzzooL  HosAiN  Khaun  of  Delhi.  This  person  during  his  life,  was  considered 
we  believe,  the  best  Mohammadan  mathematician  in  India,  and  he  appears  to  have 
employed  his  time  in  translating  European  mathematical  works  into  Arukie  ;  after 
his  death,  which  took  place  some  years  ago.  Government,  we  are  told,  made  strong 
efforts  to  obtain  his  MSS.  but  in  consequence  of  legal  disputes  between  hia  rela- 
tions these  were  unsuccessful,  and  the  fate  of  the  papers  is  probably  qot  known.  It 
is  much  to  be  wished  that  they  could  be  procured. 

•  See  EMayoDtha  Binomial  Theofsm,  voL  xiii.  of  tbs  RsMsrcbsi,  p.  481.  Ths  Dswaa  bsR  m«. 
Honed  is  lines  dead* 
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The  abore  fiicts,  tbe  p«iiis  taken  by  Dewan  Kakb  Jbb,  in  translating  from  Eng* 
liah,  which  he  understood  yery  imperfectly,  and  in  which  (as  he  acknowledges)  he 
wss  greatly  assisted  bythe  kindness  of  Hbnrt  Douglas,  Esq.  of  Patna,  and  his  ex- 
tracts from  the  papers  of  the  Delhi  mathematician,  are  strong  proofs,  notwithstand- 
ing the  present  fashionable  doctrines,  of  the  ralne  set  by  Natives  on  translatioiw 
from  English  works,  when  well  chosen  and  jndicionsly  executed. 

TvFUXZOOL  HosAiN  Khaun's  choice  of  Arabic  for  the  rehicleof  his  translations 
is  also  a  proof  that  intelligent  Natives  do  not  see  the  advantages  of  proscribing  that 
langnage  so  clearly  as  we. 

C1V>  6«  Continued.^ 
n. — Madras  Journal  qf  Literature  and  Science,  published  under  the  auspices  of 

the  Madras  Literary  Society  and  Auxiliary  Royal  Asiatic  Society,  edited  by 

the  Secretary,  N'o.  1,  October  IS^3,  price  to  Subscribers  3  Rs.  per  quarter. 

We  cannot  but  feel  highly  complimented  by  the  appearance  of  a  new  periodical 
at  Madras,  professedly  founded  on  the  model  of  our  own  journal,  and  imitating 
our  arrangements  even  to  the  style  of  the  title  page,  the  price,  the  number  of  pages, 
and  the  gn^atuitous  conduct  of  the  editorial  department.  We  look  upon  it  not  as  a 
rival  but  as  a  powerful  auxiliary,  and  we  hail  it  as  a  guarantee  of  the  revival  of 
the  efforts  of  the  Madras  Literary  Society.  The  publication  of  Researches  in  an 
occasional  quarto  volume  at  distant  periods  has  been  adduced  as  a  bar  rather  than 
an  incentive  to  contributions  of  a  learned  nature,  while  the  limited  sale  of  such 
works  makes  the  printing-  chai^  fsU  heavy  on  a  small  Society :  this  has  been 
partially  felt  in  Calcutta ;  and  it  has  led  at  Bombay,  as  at  Madras,  to  the  absorp- 
tion of  the  institutions  there  into  branches  of  the  Royal  Association  at  home.  Under 
the  new  system  however  of  giving  rapid  publication,  free  of  cost,  to  short  interesting 
and  ephenaeral  papers  (in  which  the  Bombay  Geographical  Society  may  also  easily 
join  by  a  similar  journal  for  the  west  of  India],  the  independence  and  orientality 
of  each  might  still  be  assured  ;  while  by  a  combination  of  the  means  and  labours 
of  the  three  Indian  Societies,  a  volume  of  Researches  might  simultaneously  be 
kept  in  hand  at  Calcutta  for  their  more  erudite  and  lengthened  communications.  We 
have  not  room  to  notice  the  contents  of  the  Madras  Journal  at  present,  but  we  shall 
not  scruple  to  extract  matter  that  will  be  interesting  to  our  own  readers.  We  sin- 
cerely regret  the  untimely  end  of  Lieut.-Colonel  Coombs,  whom  we  perceive  to 
have  beeo  one  of  the  chief  promoters  of  its  establishment. 


VIII.  —Miscellaneous. 

Cireular  Instructions  from  the  Geotoyieal  Society,  for  the  Collection  qf  Geological 
specimens,  with  a  plate, 

[We  b^  the  attention  of  our  Indian  geologists  to  these  simple  instructions  ;  to 
which  we  have  only  to  add  that  numbers  should  be  put  on  the  stones,  where 
possible,  as  paper  labels  are  soon  destroyed  by  insects  in  this  country.] 

1.  The  Geological  Society  begs  to  impress  upon  the  minds  of  all  collectors,  that 
the  chief  objects  of  their  research  should  be  specimens  of  all  those  rocks,  marls,  or 
clays,  which  contain  shells,  plants,  or  any  sort  of  petrifaction. 

2.  The  petrifactions  should,  if  possible,  be  kept  united  with  portions  of  the  rock» 
sandy  or  cby,  in  which  they  are  found;  it  being  more  desirable  that  the  mass  should 
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be  examined  carefully  when  bronglit  to  England,  than  that  any  aeparatioB  of  tlie 
shells  should  be  attempted  at  the  time  of  their  collection.  This  injunction,  howerer, 
does  not  apply  to  those  cases  in  which  the  shells  fall  readily  from  their  surrounding 
matrix ;  but,  in  this  event,  great  care  must  be  taken  of  the  petrifactions,  by  roUipg 
them  in  paper,  or  lome  soft  material. 

3.  If  sereral  varieties  of  stone  are  seen  in  the  same  cliff  or  quarry,  and  paiticn^ 
larly  if  they  contain  any  petrifactions,  specimens  of  each  should  be  taken,  and 
numbered  according  to  their  order  of  succession ;  marking  the  uppermost  No.  1, 
and  thence  descending  with  Nos.  2,  3,  &c.,  making  as  correct  an  estimate  as  time 
will  permit  of  the  thickness  of  the  beds.  None  of  these  specimens  need  be  more 
than  3  in.  square,  and  one  and  a  half  or  two  thick.  (Jiff.  1.) 

4.  If  the  rocks  are  stratified,  that  is,  divided  into  beds,  state  whether  they  are 
horizontal,  inclined,  or  twisted.  If  inclined,  observe  pretty  nearly  at  what  angle, 
and  to  what  point  of  the  compass  they  dip  ;  if  twisted,  a  sketch,  however  sliglit, 
is  desirable. — N.  B.  The  true  dip  can  seldom  be  ascertained  without  examining 
the  beds  on  more  sides  than  one.  (Jiff.  2.) 

5.  One  kind  of  rock  is  occasionally  seen  to  cross  and  cut  through  the  beds  of 
Another.  In  such  a  case,  observe  whether  the  beds  are  in  the  same  plane  on  each 
side  of  the  intruding  rock  ;  if  not,  mark  the  extent  of  the  disturbance,  and  also  if 
there  be  any  difference  in  the  nature  of  the  stone  of  which  the  beds  are  composed, 
at  those  points  where  they  touch  the  intruding  rock.  Take  specimens  from  the 
junction,  and  make  a  sketch  of  it  (Jiff.  3.) 

6.  Where  there  are  wells,  get  a  list  of  the  beds  sunk  through  in  digging  them ; 
specifying  the  thickness  of  each  stratum  in  its  order,  from  the  surface  downwards. 

7.  In  volcanic  districts,  procure  a  list  of  the  volcanoes  now  or  recently  in  action, 
and  of  those  which  are  extinct ;  stating  their  position,  their  distance  from  the  sea 
or  any  great  lake  ;  the  extent,  nature,  and,  if  possible,  the  age,  of  particular  streams 
of  lava,  or  the  relative  age  of  different  streams  :  also  whether  the  lava  currents 
conform  to  the  valleys,  or  are  seen  at  different  heights  above  the  present  rivers ; 
and  also  if  any  gravel  beds  be  discoverable  beneath  the  streams  of  lava.  (Jiff.  4.) 

8.  Note  the  names  of  all  places  known  to  contain  coal,  bitumen^  salt,  alabaster, 
metallic  ores,  or  any  valuable  minerals,  specifying  their  extent,  and  the  nature  of 
the  rocks  in  which  they  occurs  but  do  not  bring  away  large  quantities  of  iron  ore, 
spar,  salt,  &c. 

9.  In  cases  of  coal-pits,  specimens  of  the  coal  itself  and  of  the  beds  passed 
through  to  obtain  it  (especially  when  plants  have  been  found)  will  be  valuable. 
State  whether  limestone,  iron  ore,  or  springs  of  bitumen  are  found  near  the  coal ; 
and  if  the  limestone  contains  shells,  collect  abundance  of  them. 

10.  Make  particular  inquiries  whether,  in  digging  grarel-pits,  or  beds  of  sur- 
face day,  mud,  and  sand,  the  workmen  are  in  the  habit  of  finding  any  bones  of 
quadrupeds  ;  and  obtain  as  many  of  them  as  possible,  selecting  particularly  teeth 
lind  vertebrae. 

11.  Search  also  for^bones  in  cracks  of  rock,  and  in  caverns.  In  the  latter,  the 
lowest  pits  or  hollows  are  most  likely  to  contain  bones ;  and  if  the  solid  rock  be 
covered  with  a  crust  of  spar  or  marl,  break  through  it,  and  dig  out  any  bones,  horns, 
or  pebbles  ^m  beneath.  (Jiff.  6.) 

12.  Observe  if  the  surface  of  the  country  be  strewed  over  with  large  blo<^  of 
stone  i  remark  whether  these  blocks  are  angular  or  rounded,  and  whether  they  tixt 
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of  the  wttmt  or  a  different  nature  ftom  the  stratam  on  which  they  are  laid.  If  the 
latter,  endearoar  to  trace  them  to  their  native  hed.  Note  the  different  heights  at 
which  grarel  is  fonnd,  and  whether  or  not  it  is  composed  of  the  same  rodis  as  the 
adjoining  country. 

13.  Nautical  collectors  are  requested  to  separate  and  preserre  any  shells  or 
corals  which  may  be  brought  up,  either  with  the  lead  or  the  anchor ;  noting  the 
depth  and  the  locality. 

14.  On  coasts  where  there  is  a  considerable  ebb  tide,  and  where  the  shore  con- 
sists of  rocks  or  clay  containing  fossils,  some  of  the  best  of  these  petrifactions 
may  he  looked  for,  by  breaking  up  with  a  pick-axe  the  shelring  beds  exposed  at 
low  water. 

15.  In  making  sections,  or  memorandums,  distinguish  well  upon  the  coast, 
between  masses  which  have  simply  slipped  and  fallen  away,  and  the  real  cliff  itself. 

16.  When  drift  wood  is  met  with  at  sea,  collect  pieces  of  it :  note  the  longitude 
and  latitude,  the  distance  from  the  nearest  land,  and  the  direction  of  the  current  by 
which  it  has  been  borne.  Examine  well  the  state  of  the  floating  mass,  and  see 
whether  any  roots  or  leaves  be  attached  to  it. 

17.  Every  specimen  should  be  labelled  on  the  spot,  or  as  soon  after  collection 
as  possible,  and  then  rolled  in  strong  paper,  or  any  soft  material,  to  protect  its 
edges. 

18.  A  heavy  hammer  to  break  off  the  specimens  from  the  rock,  and  a  smaller 
one  to  trim  them  into  shape,  are  indispensable.  If  the  larger  hammer  have  a  pick 
at  one  end,  it  will  be  found  very  useful  in  digging  up  and  flaking  off  those  thin 
shelly  beds  which  usually  contain  the  best  preserved  shells,  &c.  A  chisel  or  two 
are  also  desirable. 

19.  The  recommendation  expressed  in  the  instruction  No.  1,  may  be  repeated  : 
— ^That  it  should  be  a  general  maxim  with  geological  collectors  to  direct  their  prin- 
cipal attention  to  the  procuring  of  fossil  organic  remains,  both  animal  and  vegeta- 
ble. These  are  always  of  value  when  brought  from  distant  countries;  especially 
when  their  localities  are  carefully  marked  ;  but  when  the  rocks  contain  no  petri- 
fiictions,  very  small  specimens  are  sufficient. 

2. — Mirrort  of  Fusible  Alloy, 

Berzblius  has  found  that  by  the  union  of  nineteen  parts  of  lead  and  twenty-nine 
of  tin,  fusible  alloy  is  produced,  which  affords,  on  cooling  in  thin  plates,  very  bright 
sorfiaces.  A  convex  lens  dipped  several  times  into  the  melted  alloy,  yielded  from 
the  surface  dipped,  a  concave  mirror  of  great  lustre.  This,  mounted  upon  plaster, 
was  preserved  for  some  time  in  the  air  untarnished.  Dust  destroys  these  mirrors, 
which  will  not  bear  wiping. — Trait i  de  Chimie, 

3. — Liverpool  and  Manchester  Railway, 

It  appears  from  the  account  of  the  Company  for  the  half  year  ending  the  31st 
December  last,  that  notwithstanding  a  diminution  of  nearly  74,000  in  the  number 
of  passengers  during  July  and  August,  (supposed  to  have  been  caused  by  the  cho- 
lera), the  loss  on  this  account  had,  in  a  considerable  degree,  been  made  up  by  the 
greater  quantity  of  merchandize  conveyed,  and  a  reduction  in  the  general  expenses 
of  management  The  total  number  of  passengers  during  the  half  year,  was  182,823 
— the  receipts  j^43,420.  The  merchandize  conveyed  amounted  to  86,642  tons — 
receipts  £37,7Sl,  The  expenses,  including  ;^2,646  for  repairs  of  engines, 
amounted  to  £48,278,  leaving  a  clear  profit  of  jf 37,781,  which  enables  the  Com- 
pany to  make  a  dividend,  for  the  half  year,  of  four  guineas  per  share.— JfecA.  Ma^. 
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I. — On  the  Colossal  Idols  of  Bami&n,  By  Lieut,  Alexander  Burnes, 

Bombity  Army.  ^^^ 

On  the  23rd,  we  reached  Baflfia^i- which  b  celehrated  for  its  idols 
and  excavations.  These  caves[  afre  to  be  6deii'i&'  all  parts  of  the  valley 
for  about  eight  miles,  and  they  still '  form  tk%  residence  of  the  greater 
part  of  the  population.  T&ey  are  called  *'5fAjiiiif^"-  by  the  people.  A 
detached  hill  in  the  middle  of  the  valldy  iiT  qmfie  Honey-combed  with 
them,  and  brings  to  our  recblledti'ott^llfe  Tr!»glbc[ytes  of  Albxandbr's 
historians :  it  is  called  the  city  of  Ghitlfflmht,  iud  consists  of  a  con- 
tinued succession  of  caves  in  every  direction,  which  are  said  to  have 
been  ^e  work  of  a  king  named  JtUdl,]  The-hitf  of  Bamidn  is  formed 
of  hardened  clay  and  pebble /which  renders  its  excavation  a  matter  of 
little  difficulty,  but  the  great  extent  to  which  this  has  beea  carri€d^cites 
attention.  Caves  are' foiind  on  both  sides  of  the  valley;  butihe'grfeatfer 
number  are  on  the  northern  side,  whert  we  found  the  idols  :  altogether 
they  form  an  immense  city.  Labourers  are  frequently  hired  to  dig  in  the 
ruins,  and  their  labours  are  rewarded  by  rings,  reliques,  coins,  &c.  They 
generally  bear  Cufic  inscriptions,  and  are  of  a  later  date  than  the  age  of 
MuHAMMED.  These  excavated  caves  or  houses  have  no  pretensions  to 
architectural  ornament,  being  no  more  than  squared  holes  in  the  hill : 
some  of  them  are  finished  in  the  shape  of  a  dome,  and  have  a  carved 
frieze  below  the  point  from  which  the  cupola  springs.  The  inhabitants 
tell  many  remarkable' tales  of  the  caves 'of 'JSdmtrfn.bne  in  particdar, 
tfaat  a  mother  lost  her  child  among  them,  and  re<iovered  it  after  a  lapse 
of  12  years !  The  tale  need  not.  be-b^ieved,  but  it  will  convey  an 
idea  of  the  extent  of  the  works.  There  are  exciavations  on  all  sides  of 
tbe  idols,  and  in  the  larger  one  half  a  regiment  might  find  quarters. 
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Bamidn  is  sabject  to  Cdbul,  and  would  appear  to  be  a  place  of  high 
antiquity ;  it  is  perhaps  the  city  which  Albxandbr  founded  at  the  base  of 
Paropamisus  before  entering  Bactria.  The  country  indeed  from  Gi- 
hul  to  Balkh  is  yet  styled  *  Bakktar-zamin,'  or  the  Bakktar  coan« 
try.  The  name  of  Bamidn  is  said  to  be  derived  from  its  elevation, 
'  Bdm/  signifying  balcony,  and  the  affix  'ton/  country.  It  may  be 
80  caUed  from  the  caves  rising  over  one  another  in  the  rock. 

There  are  no  reliques  of  Asiatic  antiquity  which  have  more  roused  the 
curiosity  of  the  learned  than  the  colossal  idols  of  Bamidn.  It  is  fortunately 
in  my  power  to  present  a  drawing  of  these  images.  They  consist  of  two 
figures,  a  male  and  a  female ;  the  one  named  Salsal,  the  other  Shah 
Mama.  The  figures  are  cut  in  alto  relievo  in  the  face  of  the  hiU, 
and  represent  two  colossal  images.  The  male  is  the  largest  of  the  two» 
and  about  120  feet  high.  It  occupies  a  front  of  70  feet,  and  the  niche 
in  which  it  is  excavated  extends  about  that  depth  into  the  hiB.  This 
idol  is  mutilated,  both  legs  having  been  fractured  by  cannon,  and  the 
countenance  above  the  mouth  is  destroyed.  The  lips  are  very  large, 
the  ears  long  and  pendent,  and  there  appears  to  have  been  a  tiara  om 
the  head.  The  figure  is  covered  by  a  mantle,  which  hangs  over  it  ia 
all  parts,  and  seems  to  have  been  formed  of  a  kind  of  plaster,  and  the 
image  has  been  studded  in  various  places  with  wooden  pins  to  assist  in 
fixing  it.  The  figure  itself  is  without  symmetry*  and  there  is  no  ele- 
gance in  the  drapery.  The  hands  which  held  out  the  mantle  have  been 
both  broken. 

The  female  figure  is  more  perfect  than  the  male,  and  has  been 
dressed  in  the  same  manner.  It  is  cut  o«t  of  the  same  hill,  at  the 
distance  of  200  yards,  but  is  not  half  the  size.  One  could  not  diacover 
that  her  ladyship  was  not  a  brother  or  a  son  of  the  twin  colossus,  bet 
for  the  information  of  the  natives.  The  drawing  which  is  attached 
will  convey  better  notions  of  these  idols  than  a  more  elaborate  de* 
soription.  The  square  and  arched  apertures  which  appear  in  the 
plate  represent  the  entrance  of  the  different  caves  or  excavations,  and 
through  these  there  is  a  road  which  leads  up  to  the  summit  of  bodi 
the  images.  In  the  lower  caves  the  caravans  to  and  from  CabtU 
generally  halt,  and  the  upper  ones  are  used  as  granaries  by  the  com- 
QiQnity. 

I  have  now  to  note  the  most  remarkable  curiosity  in  the  idols  of 
Bamwm.  The  niches  of  both  have  been  at  one  time  {Mastered  and  or- 
liamented  with  piantings  of  human  figures*  which  have  now  disappeared 
from  all  parts  but  that  immediately  over  the  heads  of  the  idds.  Here 
the  colours  are  «s  vivid  aod  the  paintings  as  distinct  ivi  in  the  ]^g]^ 
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tian  tombB.  There  ib  little  variety  in  the  design  of  these  figures,  which 
represent  the  bust  of  a  woman  with  a  knot  of  hair  on  the  head  and  a 
plaid  half  over  the  breast,  the  whole  surrounded  by  a  halo,  and  the  head 
again  by  another  halo.  In  one  part  I  could  trace  a  group  of  three 
female  figures  following  each  other.  The  execution  of  the  work  is 
bad,  and  by  no  means  superior  to  the  pictures  which  the  Chinese  make 
in  imitation  of  an  European  artist. 

The  traditions  of  the  people  regarding  the  idols  of  Bamidn  are 
vague  and  unsatisfactory.  It  is  stated  that  they  were  excavated 
about  the  Christian  era  by  a  tribe  of  kaffirs  (infidels),  to  represent  a 
king  named  Salsal  and  his  wife,  who  ruled  in  a  distant  country,  and 
was  worshipped  for  his  greatness.  The  Hindus  assert  them  to  have 
been  excavated  by  the  Pandiis,  and  that  they  are  mentioned  in  the 
great  epic  poem  of  the  Mahdbhdrat.  Certain  it  is  that  the  Hindis 
on  passing  these  idols  at  this  day  hold  up  their  hands  in  adoration, 
though  they  do  not  make  offerings,  which  may  have  fallen  into  disuse 
since  the  rise  of  Islam.  I  am  aware  that  a  conjecture  attributes 
these  images  to  the  Buddhists,  and  the  long  ears  of  the  great  figure 
make  it  probable  enough.  I  do  not  trace  any  resemblance  to  the  co- 
lossal figures  in  the  caves  of  Salsette  near  Bombay,  but  the  shape  of 
the  head  is  not  unlike  that  of  the  great  trifaced  idol  of  Elephanta. 
At  Mamkeala,  in  the  Panjab,  near  the  celebrated  '  Tope,'  I  found  a 
glass  or  cornelian  antique  which  exactly  resembles  this  head.  In  the 
paintings  over  the  idols  I  discover  a  close  resemblance  to  the  images  of 
the  Jain  temples  in  Western  India,  in  mount  Ah&,  and  at  Girvam  and 
Palitana  in  Katywar,  I  judge  the  figures  to  be  female,  but  they  are  very 
rude,  though  the  colours  in  which  they  are  sketched  are  bright  and 
beautiful.  There  is  nothing  in  the  images  of  Bamidn  to  evince  any 
great  advancement  in  the  arts,  or  what  the  most  common  people 
might  not  have  executed  with  success.  They  cannot  certainly  be  referred 
to  the  Greek  invasion,  nor  are  they  mentioned  by  any  of  the  histori- 
ans of  Albxandbr's  expedition.  I  find  in  the  history  of  Tim ourlanb, 
that  both  the  idols  and  excavations  of  Bomtoii  are  mentioned  by 
Bmmm'w  on  Din,  his  historian.  The  idols  are  described  to  be  so  high  that 
none  of  the  archers  could  strike  the  head.  They  are  called  Lab  and 
Manab,  two  celebrated  idols  which  are  mentioned  in  the  Koran ;  and 
the  writer  also  alludes  to  the  road  which  led  up  to  them  from  the  in- 
terior of  the  hill.  There  are  no  inscriptions  at  Bamidn  to  guide  us 
in  their  history,  and  the  whole  of  the  later  traditions  are  so  mixed  up 
with  Aid,  the  son-in-law  of  Muham m bd,  who  we  well  know  never  eame 
into  thia  part  of  Asia,  that  they  are  most  unsatisfactory.    It  is  by  no 
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means  improbable  that  we  owe  the  idols  of  Bamicm  to  the  caprice  of 
some  person  of  rank,  who  resided  in  this  cave- digging  neighbourhood, 
and  sought  for  an  immortality  in  the  colossal  images  which  we  have 
now  described. 


IL-^Account  of  the  Earthquake  at  Kathmandu,     By  A.  Campbell,  Esq. 
Assistant  Surgeon,  attached  to  the  Residency.  ^S" 

On  the  26th  of  August  last,  about  6  o'clock  p.  m.  a  smart  shock  of 
earthquake  was  experienced  throughout  the  valley,  and  the  neigh- 
bouring hills,  westward  in  the  valley  of  Nayakot  and  Ddny  Eyas ; 
eastward  at  Panouti,  Baneppa,  Dulkele,  and  Pholam  Ch6k ;  and  south- 
ward at  Chitlong,  Chisagarhy,  Etounda,  and  Bissoulea.  The  shock 
was  preceded  by  a  rumbling  noise  from  the  eastward.  The  motioa 
of  the  earth  was  undulatory,  as  of  a  large  raft  floating  on  the  ocean, 
and  the  direction  of  the  swell  was  from  north-east  towards  south- 
west. The  shock  lasted  about  1  minute.  At  10-45*  p.  m.  of  the 
same  day  another  shock  of  equal  duration  and  of  the  same  character 
occurred,  and  at  10-58,  a  third  and  most  violent  one  commenced :  at 
first  it  was  a  gentle  motion  of  the  earth,  accompanied  by  a  slight  rum- 
bling noise ;  soon  however  it  increased  to  a  fearful  degree,  the  earth 
heaved  as  a  ship  at  sea,  the  trees  waved  from  their  roots,  and  houses 
moved  to  and  fro  far  from  the  perpendicular.  Horses  and  other  cat- 
tle, terrified,  broke  from  their  stalls,  and  it  was  difficult  to  walk  with- 
out staggering  as  a  landsman  does  on  ship-board.  This  shock  lasted 
for  about  three  minutes  in  its  fullest  force.  And  the  following  is  as  cor- 
rect an  estimate  as  can  be  ascertained  (without  official  documents)  of 
the  damage  done  by  it  to  life  and  property  throughout  the  great  valley 
and  neighbouring  districts  of  Nipal.  It  is  believed  that  the  two  first 
shocks  were  harmlessf. 

*  Not  by  chroDometer,  bat  by  a  good-going  clock,  wbich  stopped  daring  die  great 
•hock.  Its  pendulom  vibrated  north  and  south.  [If  the  clock  was  set  by  the 
sun,  the  shock  ma6t  have  been  51m.  earlier  than  in  Calcutta. — Eo.] 

t  Doctor  Campbeirs  subsequent  letters  inform  us,  that  there  have  been  foeqaent 
shocks  of  less  violence  since  the  above,  many  of  which  (on  the  4th  and  18th  Oct. 
particularly]  were  felt  at  Calcutta,  Monghyr,  Chittagong,  Allahabad,  and  Jabalpiir, 
nearly  simultaneously.  On  the  26th  Oct.  he  writes,  "  At  lOh.  45m.  a.  m.  a  sharp 
shock  of  the  dangerous  or  undulating  kind  occmred.  The  embaasy  has  returned 
from  China,  and  I  am  informed  that  the  great  shock  was  not  felt  at  Lana,  so  that 
it  would  appear  to  have  been  confined  to  India  within  the  Him&laya." — £j>. 
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Temples  and  other  Buildings. 


British       Residency 

grounds, 

City  of  Kathmandii, 

South  qf  Capital. 

PaUn,  . .   

Shoo  gaon, 

Harra  Siddhi, 

Teshu  gaon 

Selli  gaon, 

P»gah, 

Kiiknah, 

Baghmati, 

Phurphiog, 

Chappa  gaon, 

Peang, 

Taib6, 

Bara  gaon, 

Bali, 

Pahon, 

Sasanelly, 

L6b6, 

Sana, 

Hills  about  Sasanel 

ly. 


none 
60 


none 
38 


6 
none 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Bast  qf  Kathmandu 
m  the  valley. 

Deo  Patau 

Handi  gaon,  .... 

NAgDisa, 

Bareh*, 

Temi, 

Goa  Karan,  .... 


Changn, . 
Sankh6, 


Bhat  gaon, . 


200 


Ea»t  qf  Katkmandii 
beyond  the  valley, 
but  in  theimmediate 
neighbourhood. 

Sangu, 

Baneppa, 

Nala  gaon, 

Panoati, 

Dttlkde, 


104 


1 
400 


285 

40 

20 

25 

16 

24 

130 

80 

8 

35 

8 

18 

36 

3 

3 

2 

25 

7 

20 


Two  pillars,  buQt  by  the  minister,  each  up- 
wards of  100  feet  high  :  the  large  Temple  of 
Jagarn^th,  built  by  R&n  Bahadur,  after  seven 
years  labour,  and  about  a  dozen  temples,  de- 
stroyed. The  modern-built  garden  bouses  of 
several  members  of  the  minister's  family  have 
been  rendered  untenantable ;  one  of  them,  a 
handsome  and  ornamental  edifice,  has  come  to 
the  ground. 

A  crack  in  the  ground  of  20  feet  in  length 
|Was  observed  at  this  village  on  the  morning 
of  the  27th  ;  the  entire  number  of  houses  in  it 
was  206,  more  than  a  third  of  the  whole  were 
destroyed,  and  about  100  men  have  been  much 
damaged.  The  injury  sustained  here  is  pro- 
portionally greater  than  in  any  other  part  not 
to  the  east  of  Kathmandii. 


30 
20 
20 
20 
150 
8 


2000 


20 
11 
19 
21 


At  the  eastern  extremity  of  Deo  Patan  is 
the  Temple  of  Paspatn&th,  containing  Pus^ 
puti  Jee,  the  patron  deity  of  the  Brahmiuical 
inhabitanta  of  Nipal.  The  building  escaped 
unhurt  to  the  great  joy  of  the  rulers  and 
people  of  the  land,  who  attribute  the  cir- 
cumstance solely  to  the  interference  of  the 
blind  goddess,  in  behalf  of  their  favourite 
god,  rather  than  to  the  stout  deposition  of 
brick  and  mortar. 

A  fine  old  temple  destroyed. 

A  handsome  Temple  of  Mahadeo,  situated 
on  a  hill  above  Sankhfi,  is  reduced  nearly  to 
ruins. 

The  total  number  of  houses  in  Bhat  gaon  is 
reckoned  by  Mr.  Hodoson  at  4,700,  |th  of 
the  town  is  said  to  be  destroyed,  2,000  is  the 
average  of  many  accounta,  six  or  eight  fine 
temples  destroyed,  and  a  statue  of  Rajah  Ran* 
JIT  Mall,  one  of  the  Newar  Princes  of  the 
Bhat  gaon  division  of  the  valley. 


Six  persons  were  killed  under  the  ruins  of 
one  house  in  this  village,  their  remains  were 
found  where  they  had  gone  to  sleep. 

A  fine  temple  destroyed  here. 


Phnlam  Chok,  ....    60       0  |  300 

*  One  woman  became  Satti  at  this  village,  her  husband  having  been  killed. 
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Accouni  of  the  Earthquake  of  KatkmmM. 


[Nc 


Places. 


Temples  and  other  Baildings. 


Nwrth'eaitqf  the  val- 
ley and  nkort  remote. 

Dhulaka, 

Mundan  Pahar,  .... 
Kan  Siog  Chok,  .. 

Kassa, 

Kuti, 

List!  gaon, 

Shipa^the  coun- 
try residence  of  Co- 
lonel Runbir  Sinh, 
SO  miles  from  Kath- 
mandd  on  the  Laasa 
road,  by  the  Kuti 
Pass,  is  seriously  in 
Hired.  Many  small 
bouses  attached  were 
destroyed  and  seve- 
ral IItcs  lost. 

Weet  ^  KatkmmM. 

Swambun&th, 

HilChok, 

Narod  Deri, 

Changu  Nar&yan, . . 


GoorkhaCantonment 
or  Campoo,.... 

Kirtipar, 

Tbankote, 


Weet  ef  the  valley, 

Duny     Byat       and 

neighbouring  hills, 

Tewanpnr, 

Nayakoth, 


Uorth  qf  KathmandU 

Dkarmtuli, 

Hukm  gaon,  .... 

Toka  goan, 

Burha    Nil    Kanth, 

Chapaly, 

Dharmpur, 


South  Iff  the  valUy. 

Chitlong,. 

Chisagarhy,   


Mukwinpnr,. 
Total, 


114 


172 


In  this  direction  the  earthquake  was  mneii 
more  severely  felt.  K6ti,  a  town  oa  tlie 
Bhote  frontier,  oh  the  road  to  Lassa,  is 
said  to  have  been  nearly  all  destroyed,  it  coa- 
tained  about  600  houses  ;  50  of  which  only 
remain.  At  Listi  gaon,  also  on  the  Bhote 
frontier,  a  large  portion  of  a  hill  came  down* 
and  an  iron  bridre  was  destroyed. 

At  Kan  Sing  Choke,  in  the  same  direction, 
vulgar  report  says,  that  for  five  days  before 
the  earthquake  took  place,  noises  similar  to 
the  firing  of  cannons  were  heard  as  if  under 
ground :  and  in  this  neighbourhood  the  high 
road  to  Lassa  is  said  to  be  in  many  pUcta 
blocked  up  by  the  fallen  earth  from  the 
mountains. 


One  small  temple  destroyed,  and  the  large 
3 lone  a  little  injured.  The  form  of  the  large 
one  must  have  preserved  it.  It  ia  the  chief 
Buddhist  Temple  in  the  valley,  built  in  the 
fashion  of  that  religion — an  immense  cir- 
cular mound  of  hridk  work,  surmounted  by 
a  4-sided  spire  or  }weet. 
4     The  house  of  a  Captain  much  injured  here. 

14  Contains  532  houses,  and  is  built  along  the 
23  ridge  and  brow  of  a  hill  300  feet  higher  than  the 

surrounding  part  of  the  valley.    Its  tenements 

are  old  and  firaiL    To  account  for  its  escape, 

the  inhabitants  say, "  That  some  nights  previ* 

40  oiisto  the  earthquake,  and  on  the  memorable 

10  night  itself,  a  large  tiger  or  leopard  paraded 

3  several  streets  of  the  town,  without  nmiest 

ing  any  of  the  inhabitants.    This  forbearance 

was  reciprocal,  for  the  '*  guardian  angel** 

2  allowed  to  continue  his  protecting  visits :  the 

1  admiring  crowd,   firm  in  the  belief  of  correct 

15  vision,  hailed  himas  Ramji',  another  iDCame* 

2  tion  of  the  "  great  preserver." 
7 

20 


4040 


The  fort  here  much  injured :  a  lam  portioe 
of  the  breastwork  focing  the  south  has  foUea* 
and  the  wall  in  many  other  places,  altboi^ 
not  fallen,  is  seriously  injured. 

The  fort  here  has  abo  suffered,  bnt  in  a 
much  leas  degree  than  the  one  ai  Chiaapeaya 
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The  aboTe  shews  that  the  earthquake  was  niaefa  more  severe  to  the 
north  and  east  of  the  valley  than  here ;  and  that  even  within  the 
vmlley  it  was  much  more  violent  to  the  east  of  KatkmtaM  than  at 
the  capital  itself,  or  other  places  to  the  west  of  it.  The  town  of  Bhai 
gifgn  is  not  more  than  eight  miles  in  a  straight  line  from  Kathmmubi, 
and  even  there  its  violence  mnst  have  greatly  exceeded  what  it  was  at 
the  latter  place.  To  account  for  the  immense  disproportion  in  the  loss 
of  life  and  property  at  both  places,  something  may  be  allowed  for  the 
more  frail  state  of  the  buildings  at  Bkat  gaon ;  but  this  is  not  sufficient, 
and  this  circumstance  must  be  considered  as  inexplicable  as  most 
others  attending  this  fearful  phenomenon.  The  brahmans  of  Nipal 
say  (and  it  is  believed  with  truth)  that  the  occurrence  of  a  more  vio- 
lent earthquake  than  this  is  recorded  in  their  histories.  It  was 
about  600  years  ago,  and  then  the  cities  of  Mangah,  Patau,  and  innu- 
merable towns  were  utterly  destroyed  and  thousands  of  their  inhabi- 
tants killed* :  the  modem  capital  Kathmandd  did  not  then  exist. 


III. — Ceiuus  of  the  Population  of  the  City  and  District  of  Mur^hedabad, 

taken  in  1829. 

To  the  five  or  six  accurate  estimates  which  we  possess  of  the  popu- 
lation of  the  cities  of  India,  we  are  happy  to  be  able  now  to  add  one 
of  Murskedabad,  both  city  and  district,  which  we  owe  to  the  private 
or  ex-official  industry  of  Mr.  H.  V.  Hathorn,  while  magistrate  of  that 
zillah  in  1829.  The  detailed  statements  accompanying  this  officer's 
letter  to  the  Government  will  be  published  without  doubt  in  the  Trans- 
actions of  the  Asiatic  Society,  to  which  body  they  have  besn  trans- 
ferred :  we  proceed  however,  as  on  former  occasions,  to  offer  an  abridg- 
ed analysis  of  the  tables,  that  the  readers  of  the  Journal  may  be  in 
possession  of  all  the  accurate  statistical  knowledge  of  India  furnished 
from  authentic  data.     How  easy  would  it  be  for  every  officer  in  charge 

*  The  Jpotithii  sty  that  the  planets  Jupiter  and  Saturn  were  at  the  occurrence 
of  this  present  one  in  the  same  situation  as  when  the  above  destructive  one  hap- 
pened. From  this  greater  mischief  was  for  many  days  after  the  26th  hourly  ex- 
pected, and  many  lucky  moments  were  fixed  upon  by  the  said  astrologers  for  the 
cslastrophe  ;  but  aU  fortunately  have  come  to  nought,  and  although  slight  shocks 
continued  to  recur  until  about  the  15th  instant,  no  addition  has  been  made  to  the 
effects  of  the  one  great  paroxysm  of  the  26th. 
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Population  of  the  City  of  MurBhedabad. 


LNoir. 


of  a   town  or  a  zillah  to  employ  a  few  of  the  leisare  hours  of  his 
police  in  framing  reports  of  a  similar  nature. 

Mr.  Hathorn  describes  his  mode  of  proceeding  as  follows  : 
"  The  work  was  done  under  my  personal  superintendence,  through 
the  medium  of  the  Darogas,  who  were  fumi:!hed  with  blank  forma, 
accompanied  with  particular  instructions  as  to  the  mode  to  be  adopt- 
ed in  estimating  the  establishment  of  natives  of  rank  and  respectabi- 
lity, in  order  to  be  as  accurate  as  possible  in  point  of  numbers,  and  at 
the  same  time  to  avoid  giving  offence  by  requiring  a  detailed  state- 
ment of  their  dependants  of  both  sexes."  "  I  regret  that  my  sudden 
departure  from  Murshedabad,  in  1829,  and  my  absence  in  England,  for 
a  period  of  three  years,  on  account  of  health,  has  prevented  me  from 
revising  and  submitting  these  papers  at  an  earlier  period." 

Population  of  the  City  of  Murshedabad. 


Names  of  Thannas. 


Number  of  Houses. 
Musnl-   Hiuda, 


156 

1161 
337 

1600 
330 
322 

1323 
625 
788 

1375 
491 
422 
566 
369 
269 
939 
290 
839 

2049 


Total. 


No.  of  Inhabitants. 


Mura  gowar, 

Pnl  Hasan  Ullah  Khan, 
Man  Ullah  baz&r, .... 

R4i&  Bazar,    

Akhara  Ramshah,  .... 

Moh^mpur,    

Gunditala, 

Naklakh&U, 

Shibnagar, 

Jftn  Mahomedpur,.. .. 

Kasim  bazar, 

Kalkapur,   

Sujaganj,    

Ranisar, 

MahAjan  tola, 

R&jbiri, 

Asanpura, 

Berhampur,    

Fort,    

Total  of  the  City,  .... 
Add  for  strangers, 

Totjd  population,  .... 

males. 

Proportion  of  sexes,  Musulm&ns,  28442 

Hindis, 44438 

Number  of  inhabitants  per  house,  MusulmAns, 3.90 

Hind68, 3.48 

Average  of  the  whole, 3.66 


300 

936 

1551 

1122 

2978 

1196 

752 

593 

897 

1849 

809 

778 

2887 

1749 

1551 

1979 

1892 

1279 

749 


14281    25837 


456 
2127 
1888 
2722 
3308 
1518 
2075 
1218 
1685 
.3224 
1300 
1200 
3453 
2118 
1820 
2918 
2172 
2118 
2798^ 


40118 


Musul- 
mans. 


9.35 
4780 
1841 
4914 
1390 
1174 
2871 
1825 
4000 
5820 
1325 
1602 
2408 
1653 

843 
2510 
3043 
4832 
8324 


56090 


Hindus. 


1557 
3654 
5557 
3425 

12132 
3854 
1627 
1760 
2282 
5330 
2213 
2314 

12010 
6554 
2146 
5.356 
3109 
7322 
7984 


90086 


ToUl. 


2492 
8334 
7398 
8339 

13522 
5028 
4498 
3585 
6282 

11150 
3538 
3916 

14418 
8207 
2989 
7866 
6152 

12154 

16308 


146176 
787 


146963 

fSemaleB. 

27648 

45648 
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Population  of  the  District  of  Murshedabad. 


569 


1 

Number  of  Inhabi- 

Names of 

Number 

Namberof  houses  { 

tants. 

Thannas. 

ofvillages 
in  each. 

Masai- 
man. 

Hindu. 

Total. 

Musul- 
mans. 

Hindus. 

Total. 

Gokaru,  .... 

149 

2666 

7724 

10390 

12771 

38045 

50816 

Oowas,  .... 

87 

8395 

5427 

13822 

46716 

27653 

74369 

Kh&ra, 

114 

3702 

3413 

7115 

17863 

16070 

33933 

Snlatibid,  .. 

158 

5612 

6904 

12516 

25368 

30836 

56204 

S6li,  

128 

3021- 

1795 

4816 

28499 

6163 

34662 

Harharp&r&, 

86 

3862 

7290 

11152 

16282 

36827 

53109 

Gorindpar, . . 

121 

1988 

6166 

8154 

12305 

27159 

39464 

Sharahergaiij, 

87 

8395 

5427 

13822 

40416 

27023 

67439 

Kalyimganj,.. 

113 

868 

4626 

5494 

4444 

21865 

26309 

Nowadah,  .. 

33 

1782 

2732 

4514 

10460 

12311 

22771 

Jalinghi  .... 

73 

3944 

3619 

7563 

19197 

20598 

39795 

Chendaga  • . 

70 

613 

2302 

2915 

2820 

10102 

12922 

RanitalAo,  .. 

167 

5780 

6733 

12513 

34649 

34768 

69417 

Bbadrih^.. 

129 

1269 

3904 

5173 

5890 

15500 

21390 

Banwa,  .... 

104 

5080 

10739 

15819 

16441 

48012 

64453 

Miraapor,  . . 

168 

2862 

10682 

13544 

14576 

51615 

66191 

Dew&nsaray, 

141 

4483 

4634 

9117 

21831 

22375 

44206 

Bhartpar,  .. 

152 

6131 

3541 

9672 

26198 

18302 

44500 

Total  of  the 

district,  .. 

2070 

70453 

97658 

168111 

356726 

465224 

821950 

Add  for  strangers  or  non-residentB,, 


882484 


Proportion  of  sexes,  Musnlmans, 
Hindus, 


Males.  Females. 
188036  168696 
241710      223514 


429746  392210 

Total  of  the  Town  and  District,  Houses,  208229 

Inhabitants,  969447 
Ratio  of  inhabitants  per  house,    4.73 


IV. — List  of  Birds,  collected  in  the  Jungles  of  Borabhum  and  Dholbhdm. 
By  Lieut.  S.  R.  Tickdl,  31^  Regt.  N.  I.  k)^^' 

1.  Falco  Latham  I.  Colvy  Falcon?  Latham.  Male.  From  head  to 
tip  of  tail  18  inches,  breadth  of  winga  40  inches;  eyes  orange  yellow, 
bill  and  cere  bluish,  top  of  head  in  front  grey,  sinciput  pale  orange- 
brown  ;  feathers  streaked  dark  and  produced  into  a  long  horizontal 
crest,  the  end  feathers  of  which  are  black,  tipped  with  white ;  face  and 
anriculars  ashy ;  back  of  neck  and  top  of  back,  pale  rusty ;  feathers 
centered  dark-grey  brown ;  whole  of  back,  scapulars,  primaries,  and 
part  of  tertials,  dark  clouded  rich  brown ;  coverts  of  wings  pale  rusty, 
doaded  grey-brown^  and  blotched  with  white  spots;  some  of  the  tertials 

3  B 
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the  same,  greater  coverts  reddish  ash-brown  ;  tail  dart  greyish  brown, 
barred  broadly  with  dark  brown,  and  tipped  obscurely  white  (as  arc 
the  tertials),  onder  parts  white  ;  streak  of  black  down  centre  of  throat, 
neck  white  tinged  msty,  broad  bars  of  rusty  on  breast  and  belly,  spots 
of  the  same  on  thighs ;  legs  clothed  with  short  white  feathers  to  the 
feet,  which  are  of  a  horny  color  ;  exposed  part  of  the  tarsi  reticulated, 
daws  black  and  solid.  The  head  is  broad,  eyes  protruding,  crest 
erectile,  bill  with  scarcely  any  notch,  legs  short  and  stout,  body  mn»- 
colar  and  compact. 

This  subject  was  killed  at  S(sdah,  in  BorabhAm,  in  dense  bambd 
jungle,  occupying  the  interval  between  two  ranges  of  hills.  It  was 
one  of  a  pair ;  the  other,  probably  the  female,  appeared  larger  and 
showed  more  white  on  the  wtng.  They  perched  high  on  the  summits 
of  tall  decayed  trees,  and  uttered  wild  plaintive  screams.  (The  only 
specimen  seen.) 

2. — (Honey  Buzzard  F)  Length  19  inches,  spread  of  wings  44.  Fe- 
male. Eyes  yellow,  bill  blue,  lores  green,  top^  of  head,  nape,  and  sides 
of  chin,  (at  base  of  the  bill,)  white,  streaked  brown  ;  whole  upper 
parts  uniform  clear  ambre-brown,  brightest  on  wings,  dunniish  on  back, 
upper  tail  coverts  pale  rusty  and  whitish  grey.  Tail  a  hoary  guU 
grey,  primaries  do.  but  darker  and  bluer :  some  of  the  outer  ones 
nearly  blaqk,  3rd  quill  longest ;  under  part  a  clear  reddish  brown,  legs 
yellow.  (Tarsi  reticulated.)  Killed  at  Kosmak,  in  Borabhdm,  in  thick 
grass  jungle,  perching  on  the  ground.  Stomach  contained  lizards. 
It  was  in  company  with  the  annexed. 

3.  ^Falco  Herbacola.  Kohee  Falcon,  T.  Female.  Length  18 
inches,  breadth  39.  Aspect  keen,  body  light  and  elegant,  tail  and 
wings  long,  tarsi  elongated  ;  bill  blue,  tipped  black,  eyes  dark,  lores 
and  legs  yellow  ;  eyebrows,  forehead,  patch  under  the  eye,  and  an 
indistinct  ring  round  the  neck,  whitish ;  whole  upper  parts  pale  brown, 
margined  as  in  our  female  Kestrel  (F.  Tinnuncclus),  greater  coverts 
dark  lead  brown,  primaries  brownish  hoary  grey,  banded  dark  brown  ; 
upper  tail  coverts  white,  with  reddish  brown  crescent-shaped  marks  ; 
tail,  two  middle  feathers  full  hoary  grey,  two  next  do.  melting  into 
rusty  towards  their  shafts,  outer  ones  pale  rusty  greyish  white,  the 
whole  broadly  bunded  with  sepia ;  upper  half  of  outside  tail-feathers 
banded  rusty  and  white  :  all  the  feathers  tipped  white.  Breast,  belly, 
vent,  &c.  striped  brown  and  fawny  white  as  in  female  Kestrel. 

*  The  sanies  of  such  birds,  as  Trare  nerer  come  under  my  notiee  before^  and  am 
aeeasaarilj  of  my  own  coiainf ,  I  ha^  dietingniriied  by  tht  additioo  a€  a  T. 
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This  and  the  foregoing  species  appeared  tolerably  conunon  ia  those 
immense  tracts  of  grass  jangle  which  extend  with  little  intermission 
from  near  the  Kossai  river,  to  the  base  of  the  Lakisinnf  hills,  in  Sa« 
trakehanf.  They  perch  on  the  ground,  or  on  the  small  babul  trees 
which  are  interspersed  among  the  jungle,  occasionally  soaring  with  a 
low  steady  flight  over  the  top  of  the  grass,  in  quest  of  prey.  They  are 
called  by  the  Hindus  iuhabiting  those  regions,  "  Shahfn"  and 
**Koh£,"  and  are  much  prized  by  the  Coles  for  their  hawking  qualifi- 
cations. The  stomach  of  the  present  subject  contained  greater  part  of 
a  Myna. 

4.  Falco  Nisosimilis.  Jungle  Sparrow-Hawk,  T.  Size  and 
shape  of  English  sparrow-hawk,  upper  parts  and  head  a  dun-brown ; 
upper  tail  coverts  pale  obscure  brown ;  tail  as  back,  with  four  cloudy 
bands,  tipped  lighter ;  quills  as  back,  eyebrows  and  forehead  white ; 
feathers  tipped  dark,  auriculars,  cheeks,  and  throat  white  with  short 
brown  stripes.  Breast,  belly,  and  thighs  white,  with  transverse  brown 
streaks,  vent  white.  Thigh  feathers  each  a  little  lower  than  knee,  legs 
and  toes  long  and  slender  as  in  sparrow-hawk.  Bill  and  cere  pale 
bluish,  lore  with  dirty  white  bristles.  Eyes  pale  gold,  legs  yellow, 
(tarsi  scutellated) :  wings  reach  to  the  middle  of  tail,  4th  and  5th  quiUa 
loAgest.  Eyes  operculated  by  the  brow  as  in  F.  Nisus.  Male.  Sto- 
mach  contained  lizards.  Killed  at  Marcha,  in  Borabhum.  Frequents 
topes  and  cultivation. 

5.  Striz  Dumbticola.  Jungle  Homed  Owl,  T.  Male.  From  head 
to  end  of  tail  I  feet  9  inches,  spread  of  wings  4  feet  4.  Eyes  deep 
gold,  bill  black,  legs  horny,  and  bare ;  claws  black  :  whole  upper  parts, 
face,  and  crest  pale  brown ;  feathers  centred  darker,  wings  do.  mottled 
with  grey  and  blotched  occasionally  white  ;  primaries  and  tail  pale- 
brown,  barred  darker.  Breast,  belly,  thighs  and  vent  tawny-white, 
barred  transversely  with  rusty  and  striped  longitudinally  dark  brown. 

Frequents  the  thickest  jungle,  in  deep  retired  dells,  between  high 
rocks  or  scarped  hills,  perching  low  and  passing  the  midday  in  the 
centre  of  some  impervious  thicket.  It  is  however  partially  diurnal, 
and  easily  flushed  in  the  brightest  day,  when  it  flies  heavily  over  the 
underwood  to  a  short  distance,  and  drops  headlong  into  the  first  conve- 
nient  hush.  Towards  twilight,  it  emerges  from  its  concealment,  and 
may  be  observed  seated  with  great  majesty  on  the  summit  of  some 
granite  boulder,  on  the  side  of  a  hill  overlooking  the  surrounding 
jungle.  Its  voice  is  hoarse  and  hollow,  and  connected  with  the  gloo- 
my scene  and  hour  in  which  it  is  heard,  the  repulsive  laugh  in  which 
it  occaaionally   vento  its  notes  "  Haw,  Haw,  Haw,  Ho  J"  cannot  fail 
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to  strike  a  fancifbl  listener  with  unpleasing  associations.  I  met  with 
two  of  this  species  near  Sfsdah  in  Borabhdm,  probably  a  solitary 
pair,  and  have  placed  it  as  a  new  addition  to  the  Strix  family,  as  it 
differs  essentially  from  any  yet  described  by  Pennant,  Latham,  or 
Hardwickb,  as  foand  in  India. 

6.  Strix  Candidus,  Jungle  OwL  T.  Male.  From  head  to  tall 
16  inches,  spread  of  wings  8  feet  4.  Eyes  black,  bill  and  legs  homy, 
tarsi  denuded  :  whole  upper  parts  shaded  with  dark  and  light  brown, 
as  in  the  short-eared  owl,  the  feathers  indiscriminately  sprinkled  with 
dear  white  spots  ;  primaries  and  tail  tawny-brown,  broadly  barred 
darker,  radial  feathers  of  face,  breast,  belly  and  vent  pore  white. 
This  species  frequents  the  long  grass  jungle,  and  passes  its  life  almost 
entirely  on  the  ground,  seldom  perching  on  the  lowest  trees.  When 
flushed,  it  rises  heavily,  and  drops  again  into  the  grass,  as  suddenly  as 
if  shot.  It  is  silent  and  solitary,  the  young  keep  in  company  some  time 
after  attaining  their  full  growth.  The  jungle  owl  is  found  through- 
out Bengal  and  the  upper  provinces  in  tracts  of  long  grass,  to  which  it 
appears  wholly  confined.  Male  and  female  scarcely  differ. 

7.  Strix  Radiata.  Little  barred  Owl,  T.  (St.  Castanoptera  ? 
Horse.  Java.)  Male.  Length  7|  inches,  breadth  18 ;  4th  quill  longest. 
Bill  greenish  horn.  Eyes  gold,  feet  and  claws  homy,  slightly  feather- 
ed to  the  claws.  Face,  head,  and  upper  parts  pale  amber-brown,  clearest 
on  head,  greyest  on  scapulars  and  back,  the  whole  barred  with  dull 
sepia  ;  greater  wing  coverts  black,  the  outer  webs  of  the  feather  white 
mixed  with  msty,  edges  of  wing  chesnut,  barred  brown  ;  alula  spuria 
and  primaries  do.  barred  black ;  edges  of  scapulars  have  greyish  white 
patches.  Tail  dark  coppery  brown,  barred  pale  msty ;  breast  as 
black  but  paler,  the  brown  changing  to  griseous  white  towards  die 
belly  and  thighs  ;  the  whole  under  parts  barred  dingy  sepia.  Very  com* 
mon  in  the  thickly- wooded  parts  of  the  Jungle  Mehab,  selecting 
the  largest  trees  for  its  abode,  from  whence  it  keeps  up  its  clamorous 
cries  the  greater  part  of  the  day.  It  is  active,  frolicksome,  and  diur- 
nal, and  feeds  on  insects. 

8.  Strix  Luoubris.  Brown  Wood  Owl,  T.  Male.  In  lengtii  12 
inches,  breadth  2  feet  2.  Eyes  gold,  bill  and  legs  homy,  tarsi  and  toes 
feathered,  whole  upper  parts  dull  uniform  brown.  Beneath  whitish, 
barred  rusty ;  primaries  and  tail,  leaden  brown,  barred  broadly  darker. 
Inhabits  the  retired  parts  of  the  thickest  jungle,  coming  towards  the 
edges  and  open  parts  at  night.  It  is  completely  nocturnal,  and  in  a 
calm  moon-light  night,  its  incessant  cries  are  heard  to  a  great  dis- 
tance, resembling  strongly  those  of  a  strangling  cat.  Tlie  only  speci- 
men seen  was  killed  at  Dampara,  in  Dholbhdm. 
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9.  L^NiiTB  SiLBNt.  Silent  Shrike,  T.  9  inches  from  tip  of  bill  to 
tip  of  tail,  of  which  tail  4.  Wings  spread  14j  inches,  8rd  quill  long- 
est ;  eyes  hazle,  bill  and  legs  black,  plumage  iron-grey,  quills  darkest ; 
upper  mandible  slightly  notched.  Young  bird  is  marked  on  the 
under  parts  with  indistinct  transverse  bars.  Common.  Frequenting 
topes  and  large  trees. 

10.  Ixos  ViRBscBNs  ?  Temmiuck.  Male.  Size  of  a  starling.  Eyes 
blood-red,  feet  and  bill  dark,  body  plump,  olive-green,  palest  on  head, 
where  it  is  slightly  greyish,  tinged  with  yellow  on  upper  tail  coverts, 
quills  and  their  coverts  do.  edged  brighter  green ;  tail  as  back,  long, 
square ;  vent  and  under  tail  coverts,  chin  and  base  of  lower  mandible  pale 
dear  yellow ;  over  the  eye,  and  a  spot  on  base  of  upper  mandible,  ex- 
tending below  the  eye  to  the  auriculars,  obscure  white ;  lower  parts 
whitish  tinged  pale  yellow  ;  breast  dashed  with  grey,  bill  deeply 
notched. 

Killed  in  woody  and  barren  country,  at  Bamireah,  near  Midna« 
pur :  appeared  shy,  silent  and  solitary,  and  partakes  of  the  nature  of 
the  fly-catchers  and  thrushes.  It  flew  and  settled  about  the  lower 
parts  of  bushes  and  thickets.    Stomach  contained  berries  and  seeds. 

11.  Dronoo  Cocrulbscbns.  Fork-tailed  Shrike,  Latham?  Male. 
Shape  and  size  of  the  smaller  *'  King  Crow."  Head  gross,  bill  hooked, 
not  notched ;  eyes  orange-red,  bill  and  feet  black,  tail  deeply  forked, 
as  long  as  the  body  ;  whole  of  upper  parts  dull  metallic«black,  deepest 
on  head,  brownest  on  quills ;  chin,  throat,  and  breast  iron-grey,  below 
sternum  white.  Female  does  not  difler.  Frequents  high  timber,  and  is 
tolerably  common.  Note  a  wild  mellow  whistle,  pleasingly  and  fan- 
cifully modulated.    Insectivorous. 

12.  Lanius  Grisbus.  Grey  Wood  Shrike,  T.  Male.  Length  6| 
inches,  ashy-brown  above,  dull- white  beneath;  bill,  eyes,  and  legs  dark ; 
mandible  hooked,  not  notched  ;  two  centre  feathers  of  tail  as  back,  two 
next  black,  outer  ones  white ;  dark  brown  patch  through  the  eyes,  a 
white  one  above  them,  obscure  brown  mark  from  under  mandible; 
breast  tinged  dusky  reddish  ash.  Shy,  solitary,  rather  rare,  frequents 
sanl  jungle,  has  a  jarring  note. 

13.  Vanga  Flavivbntris.  Yellow  Bulbul,  T.  {Lanius  Melano* 
cephalus  ?  Gml.  Turdoides  Atriceps.  Tem.  ?)  Male.  Length  7  inches. 
Eyes  pale  yellow,  bill  black,  legs  dark  horn.  Head  and  a  slender 
erectile  crest  glossy-black,  rest  of  plumage  olive-green  above,  clear 
olive-yellow  beneath  ;  belly  and  vent  bright  yellow,  quills  and  tail 
dusty.  Frequented  the  beautiful  hanging- woods  of  Damp4ra,  in  Dhol- 
bh&m,  where  alone  I  met  with  them.  Manners  sprightly,  hurrying 
from  tree  to  tree,  with  a  short  repeated  song,  like  the  common  bulbuL 
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14.  Cbinioxk  Splxnoxns,  T.  (Irena  Puella,?  Hcnraf.  Edelius  ?oi 
Natterer.)  The  bill  totally  dissimilar  to  the  Drongo,  with  which 
Irena  and  Edolius  are  grouped.  It  is  long*  hooked  equally  in  both 
mandibles,  nostrils  denuded,  and  more  like  the  bill  of  the  Chough  than 
any  other  bird.  The  chief  peculiarity  of  the  bird  is  a  crest,  composed 
of  long  recumbent  hairs,  which  ride  from  the  head  and  fiedl  back  on  the 
shoulders.  The  tail  is  long,  slightly  forked ;  the  ends  of  the  outer 
feathers  turned  up,  in  the  shape  of  a  scoop.  In  other  respects  it  re- 
sembles the  Drongo.  The  plumage  is  deep  black,  reflecting  purple 
and  blue  in  various  lights  ;  the  wings  are  a  deep  glassy-green.  These 
birds  are  tolerably  numerous,  but  confined  in  locality.  They  frequent 
the  large  timber,  which  luxuriates  in  the  lower  portions  and  richer  soil 
of  the  jungles,  on  the  banks  of  nullas,  tanks,  &c. :  the  cotton  tree, 
when  in  blossom,  is  a  favorite  resort,  where  they  may  be  seen  in  small 
parties  frolicking  about.  The  voice  is  very  changeable  and  in  constant 
exertion,  from  a  beautiful  song,  to  whistling,  chattering,  and  creaking, 
like  a  rusty  wheel.  The  notes  at  times  resemble  the  higher  strains  of 
an  organ,  and  heard  in  the  wild  and  lovely  scenes  where  this  bird  la 
found,  appear  singularly  striking  and  plaintive. 

15.  MusciCAPA  TTRA>fNiDBB.  Shrike-like  Flg-catcher,  T.  Male. 
Length  4  inches.  Eyes  orange-hazle,  bill  and  feet  black.  Bill  flat, 
broad,  long,  straight,  hooked,  not  notched.  Head,  nape  of  neck,  back, 
wings  and  tail,  black ;  rump,  wing  coverts,  and  line  along  tertials,  and  a 
broad  streak  along  auricularei,  from  base  of  biU,  white.  Breast  and 
belly  pale  silvery  grey.  Outer  tail-feather  white.  Killed  at  Sfsdah  in 
Borabhdm.   Rare,  frequents  high  timber,  has  a  slight  song. 

16.  MnscicAPA  Princbps,  Cuvier;3f.  Miniita,  Temmink.  Rare. 
Indiscriminatdy  spread  through  the  jungles.  Sometimes  solitary,  at 
others,  flying  in  small  parties.  (Figured  in  Gould's  Century  of  Birds.) 

17.  M.  Htacintha,  Temmink.  Size  of  a  Robin.  Male.  Upper 
parts,  wings«  and  tad  ashy  Antwerp-blue  ;  between  the  eye  and  beak  a 
4lark  space.  Chin  and  breast  bufi'-color,  rest  white.  The  colors  are 
paler,  but  distributed  not  unlike  those  of  the  American  blue  Robin. 
Rare,  silent,  frequenting  high  trees  :  killed  at  Lika  in  Borabhum. 

18.  MusciCAPA  Occipitalis.    Common  in  all  parts  of  the  juries. 
19«    M.  Cjbbulia.     Common. 

20.  M.  Maculata.  Pied  Fly-catcher,  Linn.  Marked  the  same  as 
^e  subject  mentioned  in  Bewick.    Rare. 

21.  M.  Pjuibgbinus.  PartM  P  Figged  in  Gould.  Common  in  the 
jungles.  In  manners  closely  resembling  our  long-tailed  titmouse.  The 
males  unite  in  flocks  apart  from  the  males  at  the  dose  of  the  cold 
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23.  MoTACiLLA  Stlvatica,  T.  Rare,  ebyi  found  hi  low,  barren 
8ai:d  jimgle ;  Mack,  with  white  wing  coyers,  smafi. 

23.  M.  LuzoNiA.  NmnrerovM,  frequenting  higb  timber  near  nnl- 
las,  &c.  well  known  in  Bengal  as  Indian  Robin. 

24.  TVkdus  Macboubus,  Vaillwit  ?  Skahmour  Warbler,  9^  incbeg^ 
long,  of  which  tail  5  ;  plumes  glossy-black,  tail  cuneiform  ;  outer  fea- 
there  tipped  white.  Upper  tail  coverts  white,  lower  part  of  breast  and 
belly  deep  chesnut,  eyes  and  belly  black,  legs  fleshy  horn.  The  Shah- 
mour  is  well  known  and  justly  prized  in  India  for  its  song,  which  in 
its  native  jungles  is  heard  in  a  degree  of  perfection,  to  which  the  notes* 
when  encaged,  can  bear  little  comparison.  It  is  spread  throughout 
the  jungles,  and  haunts  the  deepest  glades  and  hollows,  keeping  in  the 
centre  of  thickets.  In  the  grey  mornings  and  evenings  die  notes  are 
heard  through  the  valleys,  ceasing  with  twilight.  The  song  of  the 
Shahmour  is  fully  equal  in  compass,  power,  depth  and  modulation  to 
that  of  the  Nightingale.  The  strains  sweep  with  a  gush  of  sweetness 
through  the  enchanting  solitudes  which  this  bird  makes  its  favourite 
resort,  at  times  when  the  other  inhabitants  of  the  forests  are  silent  in 
rest.  And  in  unison  with  the  surrounding  scenery,  in  which  nature 
seems  to  have  lavished  every  fantastic  invention  of  beauty,  the  eiect 
produced  on  the  mind  and  ear  can  alone  be  appreciated  by  those  who 
have,  witnessed  the  magnificence  of  a  tropical  forest. 

25.  (MoTACiLLA  SuECiCA,  Blue-tkroated  Warbler.  Linn  ?)  (Sylvia 
Cyanecula,  Meyer  ?)  Male.  Size  and  shape  of  Redstart,  whole  upper 
parts  dark  olive-brown,  feathers  of  the  crown  centered  darker,  with  a 
white  patch  over  the  eyes  as  in  Whinchat.  Eyes,  bill,  and  legs  dark 
horn,  throat  cobalt.  The  space  from  thence  to  the  sternum  is  divided 
into  transverse  portions  of  color.  Uppermost  a  band  of  chesnut- 
brown,  then  one  of  cobalt-blue,  then  white,  and  lastly  chesnut  again ; 
below  this  all  white  ;  on  the  centre  of  the  neck,  adjoining  the  blue  and 
diesnut  of  the  throat,  are  two.  confluent  patches  of  white  and  dark 
brown.  A  single  specimen  of  this  elegant  species  was  seen  and  killed 
at  Bamirah  near  Midnapur,  in  wild  bushy  country. 

26.  MoTACiLLA  Calliope.  Jtaby-throat  Warbler,  Fedlas.  (TVnftir, 
apud  Latham  and  Gml. :  Accentor,  apud  Temminck.)  Male.  Length 
6  inches,  plumage  above  olive-brown,  beneath  dull  whitish.  Band 
above  and  below  eyes  white,  intermediate  space  black,  feathere  of 
throat  slightly  scaly  (stiff  and  strongly  scutellated)  ;  light  scarlet  with 
silvery  edges  ;  bill  and  legs  horn,  eyes  dark.  Rare,  solitary,  silent. 
Haunts  thickets  and  underwood.  Found  at  DampAra  in  Dholbhfim, 
and  at  Jehanabad,  west  of  Hoogly. 
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27.  M.  Rdbicapilla.  Rusty-crowned  Warbler,  T.  Female.  5 
inches,  eyes  reddish  hazle;  bill  and  legs  pale  horn,  crown  of  head  rusty; 
feathers  of  nostrils,  over  the  eyes,  aoricnlars  and  sides  of  neck,  pale 
yellowish  green  ;  upper  parts  olive,  throat  and  breast  pale  yellow, 
shafted  black.  Found  in  the  thick  underwood,  hollows,  ravines,  &c. 
Lively  and  agile,  with  a  frequent  piping  note  and  occasional  chatter. 

28.  M.  Cantatob,  Chiming  Wren,  T.  4  inches.  Male.  Eyes 
hazle,  upper  mandible  dark,  lower  pale  orange  ;  legs  pale  horn,  crown 
black,  with  a  longitudinal  central  yellow  stripe  ;  black  stripe  through 
eye  and  a  yellow  one  over  it ;  throat  bright  yellow,  extending  towards 
breast,  lower  parts  lint- white,  vent  yellow ;  plumage  above,  clear  olive- 
green.  Frequents  trees  in  the  thickest  parts  of  the  jungle.  Has  a  load 
and  incessant  note,  "  pio,  pio,  pio,  pio."  Bill  rather  gross,  as  in  Win- 
chat,  not  flattened,  not  hooked  as  in  Regulus,  slightly  notched  :  nos- 
trils large,  oblong,  almost  pervious. 

29.  Stlvia  Lonoicaudata.  Long-tailed  Warbler.  Gml.  {Malunu 
of  Veillot.)  Male.  5\  inches,  of  which  tail  2^,  bill  and  eyes  dark,  legs 
orange-horn  color.  Upper  parts  a  pale  dull  brown,  on  fiace  ashy. 
Under  parts  satin-white ;  quills  and  coverts  pale  clear  brown  ;  tail  ashy 
brown,  tipped  obscurely  black  and  then  whitish  ;  wings  much  rounded 
and  short;  first  quill  almost  spurious,  5th  and  6th  longest ;  tail  cunei- 
form. All  the  plumage  waving  and  flimsy  in  texture,  scarcely  any 
tail  coverts.  Common.  Has  a  sprightly  intermittent  song,  perching  for 
a  time  on  the  summit  of  a  bush  and  then  seeking  thickest  underwood. 
Frequents  barren  saul  jungle. 

30.  MoTACiLLA  Offinis.  OUve  Willow  Wren,  T.  (Willow  Wren?) 
b\  inches.  Male.  Upper  parts  dark  olivaceous  ashy-brown.  Beneath, 
brownish  yellow  ochre.  Clear  yellow  streak  over  eye.  Upper  man- 
dible dark,  lower  pale  horn  :  legs  horn,  eyes  hazle.  Killed  in  high- 
timbered  jungle,  on  the  banks  of  a  stream. 

31.  M.  DuMBTicoLA.  Thicket  Warbler,  T.  Male.  Nearly  6  inches 
long,  eyes  reddish  hazle,  bill  as  former  subject,  legs  pale  fleshy  horn ; 
crown  dingy  rust,  face  and  over  eyes  dirty  whitish  brown,  auriculars 
darker.  Whole  of  the  plumage  dull  olive-brown,  as  in  the  thrush  ;  tail 
slightly  rounded,  whole  under  parts  white,  streaked  with  the  color  of 
back,  throat  white.  Female  and  male  alike.  Frequents  the  thickest  foli- 
age, at  the  top  of  high  trees,  and  is  rarely  seen.  Has  a  monotonoos 
note,  consisting  of  three  sounds,  which  is  heard  incessantly  during  the 
morning. 

32.  M.  FuLiCATA.  Sooty  Warbler,  Cuvier.  (Bill  in  no  way 
allied  to  the  groupe  in  which  Cuvier  has  placed  it.)    Male.   Size  of  a 
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robin.  Upper  parts  dull  dark  brown ;  under  parts,  including  the  eye, 
burnished  black  ;  greater  wing  coverts  white,  next  greater  %8  back, 
but  with  a  gloss  of  steel ;  tail  black,  vent  and  centre  of  belly  chesnut/ 
quills  of  wings  a  deep  claret-brown.  Frequents  low  bushy  jungle,  and 
has  the  manners  of  the  stone  chat.  The  bill  however  is  cylindrical, 
long,  thin,  partially  curved,  not  unlike  that  of  the  house  wren.  Bill, 
legs,  and  eyes  dark. 

33.  M.  SuBviRiDis,  T.  Male.  Allied  to  the  M,  Zeilonica  of  Horsf. 
Bill  and  legs  pale  bluish  horn,  eyes  hazle ;  plumage  above  olive-green« 
below  olive-yellow ;  wings  black,  edged  yellow,  greater  coverts  tipped 
white,  tail  dark  oUve-g^een.  Common  in  thick  bambdi  or  saul  jungle* 
on  hills. 

34.  TuRDus  LiviDUS.  Leaden  Thrush,  T.  Head  and  neck  pale 
orange  brown.  Rest  of  plumage  blue  grey.  Size  of  a  redwing.  Female 
rather  larger  and  duller  in  plumage.  Shy,  silent,  solitary.  Frequenting 
thickets  in  rocky  jungles.  Killed  at  Lattapora,  in  Borabhum.    Rare. 

35.  T.  Unicolob,  T.  Size  of  preceding.  Female.  Eyes  dark,  bill 
and  legs  yellow  horn,  plumage  a  dirty  grey,  mixed  on  the  back  with 
olive,  tinged  on  the  head  with  brown.  Wings  and  tail  brownish ;  co- 
verts of  tail  iron-grey  ;  breast  Isabella  grey,  belly  white.  Silent.  Fre- 
quents large  trees.  Rare.  Killed  at  Bansfghar  in  Borabhdm. 

36.  Oriolus  M'Coshii,  T.  Male.  Length  9  inches.  Bill,  feet, 
and  eyes  black.  Top  of  head  black,  each  feather  edged  yellow ;  fore- 
head yellow,  throat  and  front  of  neck  white,  streaked  black.  Rest 
of  body  yellow  ;  coverts  all  centered  black,  quills  brownish  black,  frin- 
ged pale  grey-yellow ;  tail  centered  olive,  tinge  of  olive  on  back. 
Frequents  the  highest  trees  in  open  jungle  cultivation,  &c.  Sings 
beautifully.     (The  only  specimen  seen.) 

37.  Nbctbrinia  Sbhbrlb,  T.  CCynniris  GauldiiPJ  Male.  Length 
4  inches.  Crown  burnished  copper,  with  green  reflections.  Neck,  back, 
and  breast,  a  deep  blood  carmine  color.  A  stripe  on  each  side  the 
throat,  from  the  under  mandible  brilliant  violet ;  lower  part  of  back 
yellow ;  tail  coverts  bright  green,  tail  violet  and  green,  blended  with 
metallic  lustre  ;  quills  dusky  brown,  belly  and  vent  dusky ;  eyes,  bill,  and 
legs  dark.  This  rare  and  elegant  subject  was  procured  near  Seheria 
in  Borabhum,  flitting  about  the  low  willow  bushes  in  the  dried  bed 
of  a  stream.     It  has  no  song,  but  a  shrill  chirp. 

38.  N.  Minima,  T.  Male.  Length  3  inches,  plumage  ashy  olive^ 
paler  beneath  ;  wings  and  tail  brown.    Common  in  saul  jungle. 

39.  Chloropsis  Cssmartnchos.  Hook'billed  Chloropsis,  Jardin. 
Appears  to  be  completely  out  of  its  place  in  Cuvier's  arrangement.  But 
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the  descriptioii  is  scanty  and  ambiguous,  and  may  posaibly  not  refsr  to 
the  present  subject.  Male.  Length  7^  inches.  Bill  as  in  warUen»  bat 
hooked  throughout,  (much,  as  in  Certhia.)  Toes,  three  before,  one 
behind  ;  plumage  parrot-green,  palest  beneath;  throat,  part  of  cheek,  and 
forehead  black  ;  a  lilac  spot  by  lower  mandible,  spot  of  bright  blue  on 
humerus  ;  bill  black,  eyes  hazle,  legs  pale  bluish  horn.  It  has  abeao- 
tiful  song,  and  is  common  in  the  jungles,  flying  about  in  small  parties. 
It  is  an  excellent  mocker,  and  imitates  the  notes  of  almost  every  small 
small  bird  of  the  country.  (Frequently  sold  in  cages  at  Calcutta  a&d 
Monghir.) 

40.  Embbriza  Stlvatica.  Bush  Bunting,  T.  Very  common 
throughout  India. 

41 .  LoxiA  BicoLOR.  Gohergosee  Grosbeak.  T.  Male.  Length  4^  inches. 
Bill  dark  bluish,  eyes  hazle,  legs  dark  ;  breast,  belly,  and  part  of  upper 
tail  coverts  white;  rest  of  plumage  dense  brown;  tail  black,  cuneiform. 
Flies  in  small  flocks,  with  a  low  piping  note,  frequenting  sugar  Adds, 
low  bushes.    Fructivorous. 

42.  Fringilla  AeiLis.  Piping  Finch,  T.  Four  inches  long ;  plum- 
age ashy-olive,  with  grey  and  greener  portions ;  below  dull  white 
tail  partially  tipped  white;  legs  black,  bill  bluish,  eyes  orange. 
Perched  on  summits  of  trees.  Appeared  lively  and  agile,  with  a  ^tarp 
clear  whistle.    Not  uncommon. 

43.  Embbriza  Olivacba.  Kirwa  Bunting,  T.  Male.  Rather 
larger  than  a  sparrow.  Olive-brown  above,  obeoure  white  benea^; 
feathers  of  head  and  neck  centered  darker ;  greater  coverts  dark  brown, 
tipped  white;  tertials  do.  edged  olive  and  tipped  g^y  ;  primaries  and 
tail  dark-brown  edged  olive-green ;  eyes  hazle,  bill  bluish,  legs  flesh. 
In  flocks,  on  open  cultivated  land. 

44.  Fringilla  Flavicollis.  Chilliama  Finch,  T.  Male.  Size  of 
a  sparrow,  slighter,  with  longer  bill  and  wings  ;  the  same  color  as  the 
hen  sparrow.  Lesser  coverts  chesnut,  throat  white,  a  patch  of  yellow 
immediately  below,  in  front  of  neck. 

46.  Picus  GuTTACRiSTATus.  Peufl-crested  Woodpecker,  T.  (P. 
Amantius,  Horsf.  Java  ?)  Female.  Length  10^  inches,  bill  1^;  eyes  am- 
ber yellow,  bill  blackish  horn,  legs  pale  blue,  forehead  dusty  brown  ; 
crest  large,  fuU,  black,  with  round  white  spots ;  neck  white,  with  broad 
longitudinal  black  stripes,  one  through  eye,  two  narrower  from  max- 
illary angle,  confluent  below  auriculars,  another  down  c^itre  of  neck; 
front  of  neck,  breast  and  belly,  marbled  black  and  white ;  tail  and  quills 
black ;  back  and  upper  tail  coverts  pale  bright  scarlet,  with  subteija* 
sent  white  ^bars  ;rest  of  upper  parts  and  eoverts  deep  c^ve-gdid  odpr* 
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Common.  Freqnenting  the  largest  ttn^r,  cotton  trees,  &o.  Noisy,  agile* 

46.  P.  BBHOALBNais,  Horsf.  Differing  merely  from  the  foregoing 
in  having  the  crest  red  and  the  tail  coverts  the  same  as  the  hack.  Is 
too  well  known  in  Bengal  to  require  description. 

47.  P.  AmtocmisTATus,  T.  Plumage  and  size  scarcely  didfer  from 
that  of  the  P.  Medms  of  Bewick.  The  crest  is  of  a  golden-hnff  eoShf^ 
with  the  extremity  scarlet ;  lower  parts  hrown  and  white ;  belly  scar- 
let. The  male  is  ^  larger  than  the  female.  The  latter  has  the  entire  creat 
golden-boff.  Pretty  common  in  thick  jangles.  Has  a  squeaking 
monotonous  note. 

48.  SrPTA  FmoNTALis.  Swainson.  8,  Velata,  Temminck.  Ortho- 
fjnchut  FrontaUi,  Horsf.  Java.  Does  not  differ  from  the  descriptiom 
given  in  Cuvier.  Rare.  The  single  specimen  seen  was  procured  at 
Kankaijurf,  near  Dampara  in  Dholbhtim.  It  flies  and  climbs  about 
tlie  underwood  with  g^reat  rapidity,  and  is  found  in  the  thickest  parta 
of  saol  jungle. 

49.  BucBRos  Malabaricus.  Malahar  Hombill  ?  Male.  Length-ol 
ySi  7  inches  ;  of  excrescence  8 ;  from  maxillary  ang^  to  ead  of  tail 
2  feet  8,  of  which,  tail  1  foot  1 ;  from  tip  to  tip  of  wings,  3  feet  3. 
BiU  pale  yellow,  excrescence  or  horn  blade,  with  a  broad  lateral  irre- 
gilar  line  of  yellow,  occapying  nearly  the  wh(^  of  it ;  pale,  livid-fleshy 
patch  on  the  base  of  lower  mandible;  eyelids  ciliated,  eyes  scarlet;  feet 
iron«grey,  tarsi  stnmg,  thick,  short,  and  sCutellated  ;  from  sternum 
downwards,  and  all  the  feathers  of  the  tail  (except  the  two  centre  ones) 
white ;  rest  of  plumage  shining  metallic  black. 

These  birds  were  very  common  in  all  the  more  open  and  large  tim- 
bered spaces  in  the  jungles,  frequenting  in  preference  the  pfepal  trees, 
the  berry  of  which  forms  their  principal  food.  The  young  continue  with 
the  parent  birds  for  many  months,  after  leaving  the  nest ;  hence  these 
hombills  are  generally  met  traversing  the  forest  in  flocks  of  eight  or  ten. 
They  are  shy  and  wary,  and  the  voice  loud,  clanging,  and  harsh.  The 
horn  is  not  developed  till  after  the  first  year,  the  nestlings  having  the 
bill  plain  and  without  any  trace  of  excrescence.  These  birds  are 
never  met  with  in  the  high  rocky  lands,  nor  in  the  barren  tracts  of 
sanl  jungle,  but  abound  in  the  rich  meadows  composing  the  valley  of 
the  Subonrika,  where  the  country  in  many  parts  has  the  i^pearanoe 
of  a  well-cultured  £nglidi  park. 

50.  B.  GiNOiANUs.  Qimgi  HornbilL  Very  common  in  the  same 
haunta  as  the  foregoing,  and  well  known  throughout  India. 

61.  Bnoco  LiNBATA.  MmMed  Barbet,  T.  Male.  Length  9  inches; 
shape  and  manners  of  JB.  Lathami,  (the  well  known  greea  Sfocies.)  Bill 
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and  base  space  roand  eyes  orange  ;  eyes  grey,  feet  horn  ;  head  and 
neck  as  far  as  breast,  and  back,  brown  with  light  shafts ;  the  feathers 
narrow  and  pointed ;  rest  bright  green,  pale  on  belly. 

52.  Trooon  Duvaucblii.  Duvaacel's  Curuem,  Vaillant.  Thta 
most  elegant  subject  is  described  in  Cuvier.  The  solitary  specimen 
seen  was  killed  near  Damp&ra,  Dholbhdm.  It  frequents  the  thickest 
jangle  at  the  bottom  of  ravines  and  dried  rocky  nalas,  flying  from 
tree  to  tree,  with  a  wild  querulous  note,  like  the  mewing  of  a  cat»  It 
pursues  and  catches  insects  on  the  wing,  like  the  Muscicapse :  the 
stomach  of  the  present  specimen  was  crammed  with  them.  The  bright 
and  glowing  colors  of  this  bird  seem  little  suited  to  the  gloomy  depths 
which  are  its  resort.  Those  abodes  of  everlasting  shade,  where  the 
meridian  sun  barely  penetrates,  overhanging  arches  of  vegetation,  and 
which  are  inhabited  by  undisturbed  flocks  of  bats,  owls,  and  night-jars, 
afford  a  striking  exception  to  the  general  rules  of  nature,  which  has 
clothed  in  sombre  garbs  "  the  birds  that  shun  the  light/'  by  har^ 
bouring  so  beautiful  a  tenant  as  the  Cumcui. 

53.  Caprimulous  Albonotatus.  Damp6ra  Night-Jar,  T.  Male 
and  female  alike,  larger  than  the  common  English  night-jar,  which  it 
closely  resembles ;  the  plumage  is  greyer  however,  and  it  is  distingnish- 
ed  by  a  large  patch  of  white  on  the  neck,  two  or  three  on  the  tertiala, 
and  on  the  outer  feathers  of  the  tail.  It  is  extremely  common  in  the 
jungles,  keeping  in  thickets  daring  the  day,  and  coming  out  as  evening^ 
sets  in,  to  the  open  parts,  grass  plains,  and  kkets,  which  it  skims  OTer 
with  a  low  silent  flight.  When  on  the  wing  it  emits  a  low  chirp,  a<Hne* 
thing  like  a  sparrow.  It  has  another  and  very  peculiar  note,  when 
seated  on  the  top  of  some  decayed  tree,  and  which  on  a  calm  night  may 
be  heard  for  a  mile,  sounding  as  if  some  one  was  striking  a  plank  with 
a  hammer  deliberately. 

54.  HiRUNDO  CoRONATA.  Dkudka  Swallow,  T.  (H.  Cristata  of  Le 
Vaillant  ?)  Male.  Length  8  inches,  1  ft.  1  across  the  wings ;  cheeks 
and  base  of  lower  mandible  chesnut ;  from  eye  to  bill,  black  space ;  head 
adorned  with  a  pointed,  erectile  crest,  of  a  bluish  clear  grey,  aa  are  the 
upper  parts ;  breast  and  belly  do.  paler  ;  wings  and  tail  glossy  black  with 
green  reflections ;  eyes,  legs,  and  bill  dark.  The  female  has  a  smaller 
crest,  and  instead  of  the  chesnut  mark  on  the  &ce,  a  blade  patch,  bor* 
dered  below  with  a  white  line.  They  fly  in  large  flocks,  but  are  partiallr 
met  with  hovering  over  the  marshy  spaces  in  the  jungles,  llie  note 
resembles  the  monotonous  "  kia,  kia"  of  the  parrot.  They  disappear  ia 
those  regions  by  the  end  of  March,  but  I  never  could  trace  the  direc- 
tion of  their  flight. 
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55.  CoLUMBA  Stlvatica.  Great  Jungle  Pigeon,  T.  Length  13 
inches.  Eyes  orange,  feet  rose-color,  bill  horny,  bluish  over  the  nostrils ; 
head,  breast,  belly,  a  pale  violaceoas  grey, with  vinous  tints;  upper 
parts,  wings,  and  tail,  brilliant  changeable-green,  with  purple  and 
coppery  reflections.  Common  in  some  parts.  Preferring  the  open  and 
large-timbered  tracts.  Wild  and  difficult  of  approach.  They  go  gener* 
ally  in  small  parties  of  four  or  five.  The  voice  is  deep,  and  resembles 
groans.    Sexes  alike. 

56.  C.  AoRiooLA.  Foxy-Pigeon,  T.  Male.  Length  1 1  inches  ;  eyes 
orange;  bill  and  feet  lake;  head,  neck,  and  breast  reddish  vinous  brown ; 
forehead  and  belly  aehy  blue ;  back,  coverts,  and  quills  vinous  chesnut, 
each  feather  centred  dark  brown  ;  upper  tail  coverts  iron-blue  grey  ;  tail 
dark-clouded  brown,  patch  of  black ;  white-edged  feathers  on  each  side 
the  neck.  Met  with  in  open  cultivated  parts.  Shy  and  difficult  o£ 
approach. 

57.  G.  Javanica.  Java  Turtle?  Male.  Length  8  inches;  tarsi 
elongated  as  in  the  ground- turtle,  nevertheless  perches ;  tail  shorty 
rounded,  fourth  quill  of  primaries  longest;  crown,  pale  ashy-lilac,  which 
extends  along  the  back  of  the  neck  to  the  back ;  white  patch  over  eyes, 
enclosing  forehead  ;  rest  of  head,  neck,  breast,  and  belly  vinous-grey^ 
with  a  rosy  blush ;  some  of  the  feathers  of  the  back  black,  edged  green ; 
lower  down  a  broad  bar  of  brown,  edged  black  and  white  above  and 
below  ;  upper  tail  coverts  blue-grey,  primaries  dusky-brown ;  the  rest 
of  vrings  a  deep  brilliant  green,  flashing  gold  in  various  lights  ;  tail 
black,  outer  feathers  white  with  black  tip ;  bill  red,  tipped  black, 
eyes  black,  legs  flesh-color.  This  most  elegant  and  diminutive  species 
haonts  the  most  impervious  parts  of  the  jungle,  and  is  seldom  seen  ex« 
cept  in  the  cool  of  evening,  when  it  repairs  to  the  open  parts  of 
streams  and  meadows.  Two  specimens  alone  seen  in  the  Jungle  Mehals, 
one  of  which,  the  female,  diflfered  merely  in  having  the  g^eeo  of  the 
wings  tarnished  with  copper. 

58.  The  Stone  or  Norfolk  Plover  of  Bewick,  abounds  in  every  open 
tract  in  the  jungles,  coming  out  to  feed  at  night. 

59.  Rallub  Javanious,  T.  (Gallinula  Javanica,  Horsf,  Java.)  Male. 
Size  and  shape  of  the  Parra  senea  ;  the  daws  however  as  in  Giallinula. 
Eyes  blood-red ;  bill  pale  green,  with  orange-colored  ridge ;  nostrils  per* 
Tious ;  whole  upper  parts,  quills,  and  tail  plain  black,  with  greenish 
rdlections  on  the  coverts  ;  belly,  vent,  under  tail-coverts,  dusky-red ; 
inside  of  thighs  dirty  white,  outside  chesnut  and  dark-g^y,  lega 
dusky.  A  solitary  specimen  seen  at  Tnmcharararo,  in  Borabham.  Had 
the  same  haunts  and  manners  as  the  common  Parra  of  Bengal* 
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60.  Paeea  Ar4TA.  T.  Male.  Size  and  shape  of  P.  adoea.  Eyes  dark 
hade ;  bill  greenish  horn,  upper  mandible  darker,  nostrils  pervious ;  a 
flap  of  detached  skin  on  the  forehead,  crown  deep  bay  or  dark  chesnat ; 
eyebrows  light,  face  white ;  from  the  back  of  the  head,  along  the  nape 
of  the  neck,  glossy  purple-black,  changing  to  lake  and  coppery  purple 
towards  back ;  throat  and  narrow  strip  in  front,  extending  to  middle  of 
neck,  white  ;  rest  of  neck  and  breast  pale  buff;  belly  and  vent  white  ; 
back  cupreous  olive-green ;  upper  tail  coverts  and  tail  a  burnt  copper, 
ish  lake ;  primary  and  secondary  quills  black  ;  tertials  as  back,  partly 
fringed  white  ;  greater  coverts  black,  smaller  coverts  and  scapulars  as 
back  ;  outer  side  of  thighs,  black  aud  white  radiated ;  inner  white,  flanks 
black.    Pretty  common,  in  small  marshy  pools,  overgrown  with  jungle. 

A  great  variety  of  birds  in  addition  to  these,  met  with  in  the  Jungle 
Mehals,  might  be  added  to  the  list  already  enumerated ;  but  as  they 
are  indigenous  to  the  whole  or  various  parts  of  Hindustan,  and  have 
been  described  by  former  collectors,  their  insertion  here  would  be  a 
usdess  repetition.  Ornithological  research,  which  has  made  such  ex- 
tensive progress  into  the  heart  of  America,  Africa,  and  the  compara- 
tively unknown  regions  of  Australia,  has  as  yet  had  little  insight  into 
the  productions  of  this  country,  especially  in  those  parts  which  havct 
not  been  more  immediately  located  by  Europeans.  Many  of  the  most 
rare  and  beautiful  birds,  inhabiting  the  HimUaya  mountains  and  the 
adjoining  forest  in  the  Teraye,  haver  been  brought  into  notice  by  the 
talents  and  spirited  researches  of  one  or  two  gentlemen ;  but  even  sap* 
posing  their  exertions  would  make  us  eventually  acquainted  with  every 
species  found  in  those  immense  tracts,  there  yet  would  be  left  a  wide 
blank  in  our  acquisitions,  so  long  as  the  extensive,  unknown,  and 
unvisited  portions  of  the  Jungleterry  districts  remained  shut  out  from 
the  inquiries  of  the  naturalist.  These  regions,  placed  in  a  sensibly 
warmer  latitude  than  the  Nipal  forest; — differing  in  soil,  in  altitude, - 
in  vegetable  productions ; — presenting  ever  to  the  eye  an  altered, 
a  peculiar,  appearance  of  scenery ; — ^rendered  in  parts  uninhabitable 
even  to  the  half-humanized  denizens  of  the  jungles,  from  the  in- 
floenoe  of  pestiferous  exhalations,  issuing  more  or  less  throughout 
the  year  from  abysses,  overgrown  by  rank  vegetation^  wheie  the 
light  of  day  seldom  enters,  and  the  cadaverous  weeds,  fixed  in  a 
stagnant  atmosphere,  never  wave  in  the  refreshing  breeze; — afibrd 
asylums  to  the  rarer  and  wilder  animals  of  the  forests,  which  lew  or  no 
human  footsteps  have  invaded.  The  Trogon  or  Corucai  (No.  53>» 
hitherto  asserted  as  belonging  alone  to  the  interior  of  Africa,  has  been 
found  here.    The  Hippopotamus,  also  szdusively  consigned  to  Afriea^ 
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has  been  met  with  in  the  portion  of  jangle  which  extends  into  the 
Bhi]  country'^.  Th»  Gour,  a  species  of  bull,  which  by  its.deacriptioB 
fas  taken  firotii  a'yotthg  ooe)  must  be  the  noblest  in  appearaDO^  of  all 
known  animals,  ranges  the  hilly  portions  of  the  jilogles,  defyiiig  pur- 
suit. A  snake,  which  b/  the  testimony  (exaggerated. donbtleds)  of  the 
natives,  must  equal  ih  dimensions  the  pythons  of  anftiquity^  inhabits 
the  low  mairshy  recess^  of  the  jungle.  A  flying  squirrel,  hitherto 
nndescribed,  ifc  tolerably  eoimnon;  and  lastly,  from  a  casual  glance 
I  once  caught  of  an  animal,  in  the  thick  and  high  woods  bordering 
the  Guram  nala,  near  the  Talley  of  the  Subourika,  it  would  be 
the  corroboration  of  an  bnxious  surmise,  were,  after  researches  to 
establish  the  fact,  that  the  Orun^  Otang  is  an  inhabitant  of  these  forests. 


V. — Note  on  the  Fossil  Bones  discovered  neai^  Jahdlpwr,   By  J.  Prinsep, 

Sec'  As,  Soc,  '  "* 

[Read  at  the  Meeting  of  the  iotk  October.]  ^yfC-?  * 

The  last  despatch  from  our  zealous  and  disinterested  contributor 
Doctor  Spilsburt  puts  it  in  our  power  to  speak  with  some  degree  of 
precision  of  the  nature  of  the  fossil  remains  discovered  by  Captain 
SLXBBiAif,  and  followed  up  by  himself,  in  the  neighbourhood  of  Jab&l- 
par — a  field,  it  must  be  remembered,  that  had  been  passed  over  by 
Captain  Franklin  and  other  geologists  without  any  suspicion  of  the 
-existence  of  such  treasures. 

The  despatch  I  allude  to  consists  of  a  classified  series  of  specimens 
of  the  strata  wherein  the  bones  were  found  imbedded,  with  references 
to  a  rough  vertical  section  of  the  country.     (PI.  xx.  fig.  2.) 

We  observe  that  the  low  plains  covered  with  jungle,  at  the  foot  of 
the  hills  in  question,  consist  of  sandstone  lying  upon  granite,  which 
protrudes  in  several  places,  as  at  A  A  A.  towards  the  town. 

Above  ijfie  sandstone  lies  a  conformable  stratum  of  compact  silicious 
limestone,  which  on  solution  in  acids  proves  to  be  composed  of  grains 
of  dear  silex,  united  together  by  carbonate  of  lime,  here  and  ther^ 
tinged  with  chlorite,  or  holding  nodules  of  that  mineral  imbedded ; 
at  other  places,  passing  into  pure  quartz,  and  jasper  conglomerate  : 
no  stratification  is  perceptible  in  the  limestone,  which  seems  rather  to 
bear  the  character  of  a  tufaceous  deposit.     At  one  place,  £  c,  an  oval 

•  I  have  been  credibly  informed  of  this,  by  several  who  witnessed  the  animds  U 
a  distance,  and  afterwards  examined  their  foot*inarks  (their  surnifes  bei^r  ^ortOf 
borated.l^^aiiaavss^.the.Goaatry.)  .  .  ^ 
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HcoBcretion  is  enclosed,  which  resembles  a  seed  or  almond : — it  is  filled 
-with  green  earth. 

Towards  the  southernmost  hill  this  rock  contains  bones  imbedded 
in  its  substance,  and  having  that  pink  colour  observed  in  the  first  spe- 
cimen sent  to  the  Society ;  they  are  accompanied  with  water-woro 
pebbles  and  chlorite. 

Halfway  up  the  same  rock,  of  which  Dr.  Spilsburt  represents  a  dear 
section  to  be  open  to  view  from  Q  to  P,  a  platform  (Q  P)  exists,  varying 
in  breadth  from  five  to  twelve  yards.  This  Mr.  Ltbll  would  explain 
to  indicate  (as  the  rock  above  and  below  is  of  the  same  quality)  the  ex- 
istence of  an  ancient  coast,  worn  away  by  the  gradual  action  of  water 
before  the  level  of  the  latter  was  depressed :  another  partial  ledge 
occurs  on  the  surface  of  the  silicious  limestone,  marking  an  anterior 
water  line,  when  only  the  superincumbent  beds  were  exposed  to  the 
corroding  action  of  the  sea  or  lake.  It  was  upon  this  ledge  in  the 
southernmost  hill  that  the  first  bones  were  discovered,  imbedded  in  a 
gravel  or  alluvial  conglomerate. 

The  uppermost  rock  is  a  floetz  trap^  or  horizontal  bed  of  compact 
volcanic  basalt,  which  must  have  been  spread  over  the  whole  sur^KX 
long  before  the  denudating  causes  began  to  prevail,  though  pos- 
terior to  the  existence  of  the  animals  whose  bones  are  imbedded  in  the 
subjacent  rock  at  L  6 ;  unless  indeed  it  sfhould  turn  out  that  the  breccia 
containing  them  occurs  only  in  exterior  patches,  formed  of  their  de- 
tritus, and  containing  also  portions  of  the  basalt,  which  one  or  two  of 
the  specimens  whose  labels  are  lost  seems  to  render  probable. 

Of  the  nature  of  the  bones  found  imbedded  at  L  b,  and  of  the  period  in 
the  history  of  the  globe  to  which  they  belong,  the  imperfect  broken 
state  of  the  fragments  precludes  us  from  pronouncing  any  opinion.  For- 
tunately, however.  Dr.  Spilsbury's  discoveries  did  not  stop  here ;  as  he 
correctly  observes  himself  in  one  of  his  letters,  one  discovery  has  gra- 
dually led  to  another,  and  he  has  become  a  geologist  in  spite  of  him- 
self, by  the  force  of  accidental  circumstances,  and  the  intense  interest 
which  such  discoveries  are  calculated  to  awaken  in  the  mind  of  man. 
* '  A  notice  is  inseited  as  a  hint  in  the  Journal,  that  fossil  bones  may 
be  met  with  near  Jab^lpur: — "  I  am  put  on  the  qui  yive-— set 
out  for  the  hills  and  bring  in  a  collection  of  specimens : — my 
people  perceive  my  curiosity,  and  bring  me  in  any  thing  uncom- 
mon they  meet  with : — I  go  to  Brimhan  Ghat,  whither  the  £a« 
ropean  residents  have  constantly  resorted  for  years  past,  and  the 
moment  my  mahout  sees  a  hug^e  bone,  he  brings  it  to  me,  and 
it  is  discovered  to  be  an  elephant's  jaw-bone  in  a  perfect  state  of  preser- 
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Nation."  A  Fakfr  it  seems  had  occasion  to  poll  down  and  rebuild  bis 
hut.  near  tbe  banks  of  the  Nerbudda,  when  in  the  foundation  these 
curious  reliques  were  found  and  thrown  aside.  "  So  again/'  says  Dr.  S. 
^'  some  four  months  ago,  a  little  boy  tells  me  of  a  wonderful  skeleton » saiJt 
by  the  natives  to  be  that  of  a  giant,  describing  the  fingers  a?  a  foot 
long :  9l  paMhsiSB,  kneepan  that  serves  for  a  scale  to  weigh  3  or  4  seers 
of  cotton  in ; — '  is  not  this/  says  the  boy, '  as  wonderful  as  your  jawbone  ?* 
to  this  I  readily  assented,  determined  at  any  rate  to  sift  the  rumour. 
It  was  stated  to  be  in  Captain  Garstin's  district  in  the  Omar  Nad{, 
about  two  kos  (9  miles)  from  Narsinhptir  (Garawira).  I  applied  to 
Captain  Garstin,  who,  owing  to  the  rains,  was  only  two  or  three  days 
ago  able  to  send  me  in  a  specimen.  I  suspect  it  will  turn  out  to  be  a 
foesfl  elephant,  but  I  shall  be  better  able  to  speak  on  the  subject  when  I 
have  visited  the  spot  on  my  way  to  Narsinhpur  a  few  days  hence/' 

Thus  are  our  eyes  at  once  opening  to  an  unexpected  and  most  inter* 
esting  object  of  geological  research.  Upon  the  first  inspection  of  the 
fragments  the  question  naturally  arises,  to  what  animal  do  they  belong, 
and  to  what  species  ?  as  it  may  be  remembered  that  all  the  fossil  mam- 
malia discovered  in  the  tertiary  deposits  of  Europe  and  America,  and 
even  those  brought  away  by  Mr.  CaAUFORD^om  Ava,  have  been  pro-* 
nounced  to  belong  to  extinct  species  by  the  most  competent  authority* 
and  generally  on  the  unequivocal  testimony  of  skeletons,  nearly  com* 
plete,  if  not  perfect.  It  would  be  rather  hazardous  therefore  to  pro- 
nounce upon  the  single  half  jaw-bo ne"**  before  us,  that  the  Jabalpur 
fossil  elephant  was  an  exception  to  the  general  rule  ;  yet,  upon  com- 
paring the  specimen,  side  by  side,  with  a  recent  skeleton  in  the  Society's 
museum,  it  is  impossible  to  discover  any  such  distinction  as  should  con- 
stitute a  difference  of  species :  it  is  in  all  respects  of  the  Asiatic  type 
of  elephant,  and  can  be  confidently  distinguished  from  the  elepkat 
prhmgenhts  of  Cuvibr,  so  common  in  Germany  and  throughout  Asiatic 
Russia,  which  has  itself  been  pronounced  "  more  different  from  the  In- 
diaii  species  than  the  ass  is  from  the  horse,  or  the  chacal  from  the  wolf 
imd  fox" '^Pidgean' 9  Fossil  Remains,  59. 

I  hope  that  the  accompanying  drawing  will  enable  more  experienced 
geologists  to  decide  the  question  of  the  identity  of  the  specimen  with 
tbe  existing  species  of  elephant ;  for  although  it  may  thus  lose  in  an- 
tiquity, it  may  perhaps  gain  in  value,  as  an  intervening  link  between 
the  inhabitants  of  our  planet  in  two  geological  periods  now  separated 
by  so  strong  a  barrier  of  dissimilar  organization. 

*  P^rt  of  the  opposite  jaw  hss  been  since  received,  and  has  been  added  to  ths 
drawini^.  (PI.  XX.  Fig.  1.)    They  are  both  inverted  in  theengravii^. 

8  « 
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While  comiDittmg  the  fore^ing  notice  to  press,  I  have  receiTed  the 
following  account  from  Doctor  Spil8bukt»  oonfinning  the  expectation 
alluded  to  in  his  former  private  communication.  J.  F» 

4eownt  of  the  FoesU  bonet  dieoovered  in  ^  hoi  of  (he  Omar  Naif,  near 

Narsinhp^r  or  Garawara,  in  dte  FaUey  qf  the  NerbaddcL    ^  G.  Q. 

Spilsburt^  Surgeon  to  the  Nerbudda  Gommiseion,  SfC 

Some  months  ago  a  native  report  reached  me,  that  in  a  nala  of  the 
NarHnhfrtir  district  the  skeleton  of  a  giant  was  to  be  seen^  the  fingers  of 
which  were  said  to  be  three  feet  long,  and  that  a  kneepan  served  as  a  weight 
of  five  seers  to  the  patel  of  the  village.  On  hearing  this  I  implied  to  Mr. 
Garstin,  the  magistrate  of  the  district,  requesting  him  to  inquire  into  the 
truth  of  the  story :  that  gentleman  immediately  with  his  accustomed  kind, 
ness  sent  out  and  procured  some  specimens,  which  he  forwarded  to  me  at 
Jabalpur.  Finding  they  were  fossil  bones,  I  made  arrangements  te  Tint- 
ing the  spot  in  person,  and  beg  to  fi»rward  the  aooompanying  specimens  an4 
plan  of  the  place. 

At  the  spot  marked  A  a,  (PI.  XXI.  fig.  I.)  the  water  had  worn  away  much 
of  the  stone,  at  the  under  side  of  which  I  could  perceive  a  large  bone.  By 
the  aid  of  villagers,  and  digging  all  round,  I  was  able  to  upset  this  stone, 
under  which  imbedded  lay  a  thigh-bone  five  feet  three  inches  long*,  quite 
perfect  from  the  round  h^  to  the  condyles,  and  altogether  a  most  magni. 
flcent  specimen :  in  turning  over  the  stone,  however,  it  was  split  into  two 
pieces,  and  the  bone  fractured  about  two  feet  from  the  condyles.  A  Is  the 
general  rock  found  in  the  bed  of  the  river, — ^B  portion  £rom  that  in  the 
8tream*-4i  c,  spots  where  laige  fn^gments  of  bimes  (one  apparently  the 
eondylcB  of  a  similar  thigh-bone)  were  lying.  In  the  dry  bed  of  Uia  nalla 
sre  strewed  nodules  of  which  the  accompanying  is  a  epecimen,  and  geoeraUy 
about  that  size.  I  send  a  small  tooth  (^.  3)  which  I  picked  up  between  A  a 
and  the  fossil  imbedded  in  the  diff.  The  tradition  of  the  village  is,  that  the 
head  of  this  animal  was  washed  down  the  river  some  sixty  or  seventy  years 
ago.  I  obtained  one  large  tooth  from  the  Thakur  of  Omartn  ;  this,  together 
with  Ave  specimens,  I  hope  at  a  future  opportunity  to  submit  to  the  nstkc 
of  the  Society. 

DeecripHon  ofPkUe  XX.  iOuetraHve  oftheJeMparfmih. 
Fig  1.  Represents  a  superficial  view  of  the  two  firagments  of  the  feed! 
bone,  placed  as  forming  parts  of  the  same  lower  jawbone  of  the  ftlrphael, 
irhichon  comparison  with  tiie  plate  In  Cirvn»or  GiM?fii^s  wiU  be  fimnd  not 
to  differ  materially  from  tiie  type  of  the  Asiatic  species.  ThjS  c^itral  eoi^ 
neetin^  part  is  represented  too  broad.  The  surface  of  the  hpne  ia  ii^  many 
places,  and  especially  in  the  cavities,  covered  with  small  granitic  graved 
cemented  with  lime.  On  dissolving  a  portion  of  the  bone  in  add,  a  fibrous 
skeleton  remains  of  silidous  matter,  which  has  occupied  by  infiltration  the 
place  of  the  animal  matter:  the  ivory  of  the  tooth  dissolves  without  resi- 
due. The  dimensions  of  the  tooth  as  shewn  on  the  plate  are,  in  length  U| 
*  Diameter  of  the  bone  aboot  the  middle  and  its  tmaUest  oylbder  Beariy  fis  I 
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inches:  breadth,  8^  in. :  grinding  surfaoe  8|y  bf  S  in. :  giiih  of  the  jmw. 
bone,  84  indies,  ftnd  probable  length  Arom  K,  the  ikpex  of  the  ehin,  to  the  • 
socket,  86  inches. 

Fig  9.  Represents  a  geokgieal  section  of  the  insolated  hills  to  the 
east  of  the  Hne  joining  the  cantonments  and  the  town,  distant  1^  miles. 
The  letters  refer  to  the  specimens  sent  down  by  Doctor  Spiu(burt. 

A.  Granitic  hills  to  the  north,  extending  to  ihe  town,  where  they  dip,  and 
rise  again  near  Chirrah  ;  white  quartz  and  felspar,  dark  grey  mica. 

B.  Smaller  grained  granite,  decomposing. 

C.  Granitic  sandstone,  friable,  fine  grained. 

D.  (From  a  watercourse),  ferruginous  sandstone,  shewing  the  action  of 
fire.    Between  D  and  £,  veins  of  quarts  protrude. 

The  loose  sandstone  is  stated  to  form  the  whole  surface  of  the  plain, 
oorered  with  low  jungle  at  the  foot  of  the  hills,  intersected  with  ravines.  In 
it,  half  way  between  the  residency  and  the  city,  was  found  the  specimen  of 
ailicified  wood,  fbrmeriy  presented. 

At  I  and  K  seams  or  beds  of  fine  potter's  day  are  found :  at  J  the  sand« 
stone  is  quartsy,  ferruginous,  and  friable. 

£B  is  a  compact  sHidous  limestone,  containing  crystals  of  calcareous  spar, 
shdl  impressions  (?)  and  amygdaloidal  concretions  filled  with  chlorite,  whidi 
have  the  appearance  of  fossil  seeds.  At  Ec  E(^  it  indoses  quarts  pebbles^ 
and  fragments  of  bone  mixed  up  with  green  earth,  and  appar^itly  incorpo. 
rated  with  the  substance  of  the  rock :  in  some  places  the  limestone  passes  into 
quartz.  On  solution  in  add,  it  leaves  a  fine  clean  bharp  angular  quartz  saiid. 

Captain  FwudncLm  describes  a  calcareous  conglomerate  near  Jabalpur  aa 
composed  of  rounded  fragments  of  wacken,  basalt,  sandstone^  qimrtz,  and  fina 
sand,  cemented  by  calcareous  matter,  and  resembling  calcareous  sandstone* 
Its  stratification  is  always  horiaontal,  and  it  occurs  in  the  beds  of  most  rivers 
whose  sources  are  in  trap  countries :  he  supposes  it  to  be  formed  from  tha 
detritus  of  sandstone  and  overlying  rocks,  reposing  on  primitive  rocks,  and 
covered  with  80  feet  of  lAluvium;  but  it  h  doubtful  whether  his  account  in* 
dudes  the  present  rock,  which  seems  to  extend  for  a  great  distance  in  each 
direction  underlying  the  basaltic  trap. 

From  Q  to  P  occurs  the  ledge  in  this  rock  before  noticed,  marking  the 
fbrmer  position  of  a  coast.  At  O,  a  small  water  course  between  other  hil]% 
is  a  conglomerate  containing  pebbles  of  red  jasper,  basalt,  felspar,  &c  united 
#ith  silidous  cement.  At  H  a  similar  variety  odcurs,  and  veins  of  brown 
silex  are  frequent  in  the  limestone. 

Above  the  ledge  L  is  a  continuation  of  the  same  limeetone,  which  to*' 
wards  ha  becomes  a  bone  breccia,  and  at  Lft  is  mudi  broken  and  mixed,  firona 
the  protrusion  of  a  basaltic  vein  at  M.  S  is  the  platform  oovered  with  a  kind 
of  gravd,  on  which  Captain  Slbbvan  first  discovered  the  fossil  bones :  it 
iras  evidently  part  of  the  lacustrine  bed  previous  to  the  denudation  of  the 
knrer  vidleys  and  the  present  Nerbadda  plain. 

O  is  a  stratum  of  compact  basalt,  conformably  stratified  and  overlying 
tike  limestone  on  the  tiurito  hills,  whence  it  may  be  obnduded  io  have  been 
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onoe  continuous  over  the  whole  space.  The  sketch  does  not  pretend  to 
accuracy,  but  the  height  of  the  hill  to  therlglit  is  stated  in  round  terms  to 
be  150  feet.  It  would  be  a  profitable  enq[»loyment  for  a  geologist  to  strike 
a  complete  section  across  Arom  the  trap  hiHs  S.  £.  of  Jabalpur  to  the  sand- 
stone range  of  Pataria,  and  another  from  Tenduhaira  to  the  hilb  sooth  of 
Nareinhfrtir,  sounding  through  the  allnvium  of  the  valley  of  the  Nerbadda, 
and  so  putting  us.  in  possession  of  the  true  features  of  this  fields  now  beoooi- 
ing  every  day  more  important  from  the  discovery  of  its  coal,  fossil  wood, 
riiells,  ^d  animals. 

De»cription  of  Plate  XXI.  the  hcaHtp  qf  the  Naremhpur  FoesU  Bonee. 

Figl,  the  JMCtion  of  tjie  bank  laid  bare  by  the  gradual  action  of  the  Omar 
Nodi  exhibits ;  first,  an  inclined  plane,  C  D,  marking  the  limit  of  the  rite 
and  fall  of  the  stream,  abdut  IS  feet.  Above  this  the  bank  is  exposed  for  25 
or  SO  feet  in  height  between  two  ravines,  which,  and  the  sur^Me,  are 
covered  with  thick  jungle*  The  upper  part  of  the  bank  is  composed  of  a 
light  soil,  mixed  with  kankar^  and  a  number  of  globular  kankar  nodules  ace 
found  in  the  bed  of  the  stream,  containing  silicious  nucleL 

A  A,  the  ToA  in  which  the  bones  are  imbedded,  is  a  gravelly  conciete, 
formed  of  rounded  pebbles,  grains  of  quartz,  jasper,  and  basalt,  united  into  a 
hard  rock,  with  calcareous  cement :  it  seems  to  agree  with  Captain  Franklin's 
rock,  whidi  may  thus  prove  very  fertile  in  organic  remains,  while  it  moat 
also  be  of  great  extent  in  the  valley  of  the  Nerbadda. 

Fig.  9,  the  plan  of  the  locality  requires  no  explanation. 

Fig.  8,  is  the  fossil  tooth  alluded  to  in  Dr.  Spilbbubt's  note.  This  toothy 
according  to  Mr.  Peabson,  is  the  third  molar  of  the  left  side  of  the  lower 
jaw  of  a  horse,  and  it  agrees  with  other  fossil  bones  of  horses  in  being  a 
little  smaller  perhaps  than  the  present  qpecies,  but  it  is  impossible  to  judge 
from  a  single  bone.  Fossil  remains  of  horses  are  common  enough  along  with 
those  of  the  elephant,  elasmotherium,  hog,  &e. 

An  elephant  14  feet  in  height  will,  according  to  Cctvieb,  have  a  tiiigb. 
bone  5  feet  in  length.  It  is  doubtful  whether  any  Indian  elephant  has  been 
seen  of  that  height.  p^ 

W.^Report  on  a  Collection  of  Objects  of  Natural  History.    By  the 

Curator  of  the  Museum  of  the  Asiatic  Society. 

[fiMd  30M  Oetoier,  1833.] 

A  valuaWe  collection  of  obgacts  of  natural  history  having  been  offered 
for  sale  fbr  Rs.  200,  it  was  thought  advisal^e  to  purchase  them  for  the 
Sofciety'a  moseuB,  with  the  intention  <rf  disposing  of  the  nomeroos 
duplicates  to  pfiTate  collectors  in  exchange  for  other  specimens. 

Owing  to  the  sad  state  in  which  the  insects  were  brought^  and  the 
t^iible  of  cleaning  them,  time  has  not  been  allowed  to  do  more  ibm^' 
pot  thrin  on  the  table  for  the  Society's  inspection  this  evenings  wjtii.: 
out  any  attempt  having  been  made  at  arrangement :  the  same  r^sona 
apply  to  the  shells;    and  will,  it  is  hoped,  be  a  suflicient  excuse  for^ 
the  dromiscuous  manner  ill  which  they  are  placed. 
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On  the  very  cursory  insp^ctioii,  however,,- which  has  been  made,  it 
appears  that  there  are  several  new  forms,  both  of  the  insects,  and  of 
the  shells.  Of  the  former,  among  the  Coleoptera,  the  specimens  of  the 
families,  of  which  Lucanus,  Cerambyx,  and  Curcvtlionida  are  the  types, 
are  nnmerons ;  and  some  of  the  species  very  extraordinary  and  beauti- 
ful:  of  the  Lamellicom  Beetles,  there  are  but  few,  consisting  chiefly 
of  the  Cetoniada  and  Dynastida  :  of  the  Serricomes,  Buprestis  and 
Elater  are  the  only  genera;  whilst  the  collection  is  remarkable  for 
the  few  specimens  of  that  numerous  family  comprising  the  genus 
Carabus  of  Linneeus. 

OfOrthoptera,  the  species  are  few;  but  among  them  aie  two  specimens, 
unfortunately  both  mutilated,  of  the  celebrated  leaf  insect  from  Sylhet. 

The  Hemiptera  are  numerous,  consisting  chiefly  of  Pentatoma  and 
its  aflinities. 

Of  the  order  Omoptera,  the  genus  Cicada  and  its  affinities  have 
many  specimens,  some  of  which  appear  to  be  new. 
-  The  Lepidoptera  are  all  more  or  less  injured.  Some  of  the  butterflies/ 
however,  are  very  beautiful,  and  may  be  preserved  until  better' speci- 
mens shall  be  procured.  The  same  may  be  said  of  the  moths :  and 
there  are  some  species  of  the  genus  Atlas,  one  of  which  is  of  large  size 
being  9f  inches  from  tip  to  tip  of  the  wings ;  and  another,  believed 
to  be  as  yet  unknown. 

The  collection  of  shells  consists  chiefly  of  the  Phytiphagous  section 
of  the  Trachelipodous  Mollusca ;  some  few  belong  to  the  Zoophagoua 
section  of  the  same  order  ;  one  genus  comes  under  the  class  Conchifera, 
and  one  is  placed  in  the  section  Hydrobranchise  of  the  Crasteropoda. 
In  all  there  are  about  22  diflerent  genera ;  and  at  least  60  difierent 
species,  comprehending  between  6  and  7  thousand  individual  specimens. 

Among  these,  some  of  the  species  of  CaracoUa,  Cyclostoma, 
Melania,  and  Paludina  are  especially  remarkable.  There  is  also  one 
species  entirely  new,  of  a  genus  first  described  by  Mr.  Bbnson  in  the 
first  number  of  the  Journal  of  the  Asiatic  Society,  for  January  1833, 
under  the  name  of  Pterocyclos,  It  has  been  thought  proper  to  change 
that  name  to  Spiraculum,  for  reasons  which  are  fully  detailed  in  a 
paper  the  author  has  the  honour  of  presenting  to  the  Society  to  night. 

In  conclusion,  it  may  be  remarked,  that  the  collection  is' one  suffici- 
ently interesting  and  valuable,  periiaps,  to  secure  a  vote  (^Indemnity 
for  purchasing  it.  It  is  probable  that  on  inquiry  it  will  be  found  to 
contain  many  new  forms,  particularly  among  the  shells :  for,  not  pos« 
sessing  the  kind  of  beauty  that  makes  them  estimable  to  ordinai^' 
coUectdrs,  land  and  fresh  water  shells  have  rardy  formed  any  ccm'sf-* 
derable  part  of  cabinets  made  for  shew  or  for  sale,  and  are  accordingly 
little  known  to,  and  much  valued  by,  the  naturalist* 
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VII. — Note  on  the  Genus  Spiracuhm.  By  J.  T.  JPearson,  Curator  Am.  Soc. 
(Preiented  to  the  Anatie  Society,  end  reed30tk  Oetoker,  1833.]        V^ 
Class,  Mollusc  A,  Order,  Teacrblipoda.  V^' 

Section,  Phytiphaga.  Family,  — ^— —  ? 
Genus,  Spiracuhtm. 

Animal — ^unknown. 

i9A«/^— discoidal,  upper  surface  plano-convex,  almost  flat  at  tke 
top,  largely  umbilicated ;  whorls  cylindrical ;  mouth  circular ;  lip 
thickened,  reflected ;  last  whorl  a  little  bent  downward  toward  the 
umbilicus;  a  shelly,  projecting  spiracle,  or  breathing- tube  on  the 
upper  edge  of  the  body  whorl,  where  that  whorl  touches  the  preceding 
one. 

Operculum  homy ;  very  thick ;  formed  of  several  spiral  layers. 

A  species  of  this  genus  having  been  found  by  Mr.  Bbnson,  go  the 
lUjmahal  hills,  he  formed  a  new  genus  for  its  reception ;  and  de* 
scribed  both  its  generic  and  specific  characters,  so  far  as  he  knew  them, 
in  the  first  number  of  the  Journal  of  the  Asiatic  Society.  To  this  new 
genus  he  gave  the  name  Pterocyclos,  and  that  he  was  right  in  ventur- 
ing to  institute  it  can  hardly  be  doubted,  when  its  strongly  marked 
characters  are  considered  fully.  But  the  discovery  of  another  species* 
with  additional  generic  characters,  has  rendered  improper  a  name 
taken  from  the  form  of  the  aperture  of  a  young  specimen  merely,  or 
^m  a  species,  as  it  would  appear,  far  removed  from  the  typical  one  of 
the  genus.  Mr.  Benson's  name,  therefore,  has  been  altered  to  that 
of  Spiraculum,  and  the  genus,  according  to  characters  it  is  now 
known  to  possess,  diflfers  from  all  sheUs  that  have  hitherto  come  to 
the  notice  of  the  naturalist.  No  land  shell  besides  it,  excepting  tbe 
genus  Cycloetoma,  has  a  circular  aperture ;  and  it  is  a  curious  fact,  tiiat, 
in  the  genus  Haliotis  only,  is  there  any  process  at  all  analogous  to 
the  shelly  tube  which  form  so  remarkable  a  feature  in  the  generic 
character  of  Spiraculum. 

For  the  use  of  this  tube  analogy  must  be  resorted  to  in  the  absence 
of  proof ;  and  analogy  justifies  the  supposition  of  its  bemg  intended 
for  the  purpose  of  protecting  the  breathing  organs  of  the  animal ; 
while  it  admits  of  the  free  passage  of  air  when  the  mouth  of  the  shell 
b  closed  by  the  operculum.  Why  it  should  be  so ;  why  this  genus, 
which  seems  to  be  allied  closely  to  the  second  division  of  the  CoHtmrnc^, 
near  to  Cydostoma,  should  have  such  an  apparatus,  while  Cydattema 
has  nothing  of  the  kind,  though  the  operculum  of  the  latter  shnts  up 
the  shell  as  completely  as  can  that  of  the  former,  it  is  not  easy  to  say. 
But  it  is  equally  difficult  to  account  for  the  above-mentioned  gems 
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Haliotis  hfiing  fprnished  with  tubes  or  spiracles  well  known  as  so  many 
passages  for  a  sjrphon ;  while  Stomatella  and  Stomatia,  which  in  other 
r^pects  so  mach  resemble  it,  have  none. 

And  yet  a  mere  breathing  hole  would  scarcely  require  to  be  protected 
by  a  tubular  process.  But  there  may  be  attached  to  the  neck  of  the 
animal  of  Spiraculum,  an  apparatus  similar  to  that  described  by  La- 
marck as  possessed  by  the  genus  Valvata  of  his  P^ristomiens; — "  un  filet 
branchial  et  teixtaouliforme  au  c6t^  droit  du  cou,  et  quelque-fois  une 
hranchie  en  plumet  et  contractile,  qu*il  fait  sailler  hors  de  sa  cavit6 :" 
or  a  projecting  syphon,  such  as  carries  on  the  respiration  of  the  se- 
cond section  of  the  Traichelipoda.  Thus  there  would  be  an  animal 
breathing  air  yet  furnished  with  the  apparatus,  or  a  modification  of  the 
apparatus  of  one  ii^abiting  and  breathing  only  water,  and  consequent- 
ly occupying  an  intermediate  place  in  the  chain  of  affinity,  and  form- 
ing an  inosculation  between  the  two.  If  so  Lamarck  might  have 
adduced  it,  had  it  been  known  to  him,  as  another  fact,  strongly 
confirmative  of  his  celebrated  idea  of  the  gradual  perfection  of  the 
animal  form.  His  remarks  on  the  subject  are  so  apposijie, 
that  they  desenf^  to  be  quoted  entire.  *'  A  mesure  que,"  say% 
Lamarck,  "  les  animauz  se  repandirent  partout  de  proche  en  proch^, 
il  parait  que  ceuz  des  trachelipodes  fluviatiles  que  babit^rent  les 
eaux  qui  ont  pen  de  profondeur,  comme  celles  des  petites  rivi^es  des 
^tangs,  et  des  marais,  que  sont  expos^es  ^  tarir,  furent  sou^eut  r^duits 
i  vivre  dans  une  vase  plus  au  moins  dess^ch^e.  lis  se  trouverent  done 
forc^  &  s'habituer  a  Tair,  4  le  respirer.  Or  cette  habitude  ayant  modifi^ 
le^s  branchies,  comme  celles  des  colimac^s,  est  devenu  pour  eux  une 
necessity  ;  en  sorte  que  quoique  vivant  dans  I'eau  ils  sont  maintenant 
obliges  de  venir  de  temps  en  temps  h.  sa  surfEu^e  pour  y  respirer  1  'air  libre." 
If  any  change  of  this  kind  ever  did  take  place,  it  may  perhaps  be 
found  at  some  future  time,  when  physiological  investigations  are  better 
understood  than  at  present,  that  these  animals  are  able  to  breathe  both 
air  and  water ;  and  further,  should  the  above  conjecture  as  to  the  re- 
spiratory apparatus  of  Spiraculum  prove  to  be  correct,  there  will  be  ano- 
ther link  of  union  between  the  second  section  of  CoUmacees  and  jtibus 
P^ristomiens  beside  that  of  the  Lymneens. 

Genus,  Spiraculum.  Species,  Higpidum* 

Specific  Characters.  Animal  unknown. 

Shell  white,  subdiaphonous,  upper  surface  of  the  body  whorl 
aUghtly  patched  with  rufous.  Epidermis  dark-brown,  covered  with 
short  bristly  hairs,  which  at  the  outer  and  under  side  of  the  whorl  are 
placed  thickly  toge^ier,  giving  an  appearance  to  the  shell  of  ita  being 
zoned  with  three  narrow  dark  linea ;  wh^ds  five,  bgeathing  tube  one  Use 
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in  length,  conical,  compressed,  pointing  backward  and  inward ;  moatb 
circular,  lip  thickened  and  reflected.     Diameter  one  inch. 

Operculum  corneous,  formed  of  several  spiral  layers,  deeply  capped 
at  the  outer  surface,  and  plano-convex  at  the  inner. 

All  the  specimens  of  this  collection  have  the  mouth  dilated  at  the 
upper  margin  into  a  surface  more  or  less  flat,  or  concave,  or  formed 
like  a  sinus.  But  in  the  above  description  it  is  assumed  to  be  circular, 
because  it  is  almost  of  that  form  in  the  more  advanced  specimens, 
from  the  dilatation  having  become  a  well-marked  sinus,  and  in  one  or 
two  nearly  formed  into  a  tube.  In  a  smaller  species  also,  in  the  col« 
lection,  the  tube  is  actually  formed  in  this  manner,  being  at  first  a  di- 
latation, then  a  sinus,  as  fresh  shelly  matter  is  deposited,  and  finally  a 
tube :  and  in  proof  of  this,  a  series  of  specimens  may  be  seen  in  the 
collection,  in  which  are  gradual  changes  from  a  slight  dilatation 
of  the  upper  margin  of  the  aperture,  to  the  perfect  tube  and  circular 
reflected  lip. 

2. — Spiraculum  Parvum. 

Shell  white,  subdiaphonous,  zoned  with  a  dark-brown  line  along 
the  circumference  of  the  whorl,  striated  above  with  brown  zig-zag 
striae,  and  less  distinctly  so  below.  Shelly  spiracle  or  breathing  tube 
situated  near  to  t^e  mouth.  Mouth  perfectly  circular ;  lip  thickened 
and  reflected,  umbilicus  largely  dilated,  upper  sur&ce  plano-convex, 
« almost  flat.  Diameter  -^  of  an  inch. 

Operculum  unknown,  supposed  to  resemble  that  of  S.  Hispiimm. 

Epidermis  dark-brown. 

3. — ^The  shell  described  by  Mr.  Benson  under  the  name  of  Ptero* 
cyclos  rupestris. 

It  is  thus  ascertained  that  there  are  at  least  three  species  of  this  in- 
teresting genus,  and  it  is  hoped  that  the  reasons  detailed  above  are  an 
excuse  suflScient  for  changing  the  name  bestowed  upon  it  by  Mr.  Bin- 
son  ;  at  all  events,  it  has  been  done  from  a  sincere  conviction  of  its 
necessity,  and  not  from  any  spirit  of  innovation. 


VIII.— Off  the  Kukumb  ka  Tel,  or  Concrete  Oil  of  the  Wild  Mnf09teem. 
To  the  Editor  of  the  Journal  of  the  Asiatic  Sode^.  ^^'' 

Sia. 

The  motto  on  the  title  page  of  your  Journal  induces  me  to  sa&d 
you  a  few  remarks  on  a  substance  which  I  have  reason  to  diink 
possesses  some  very  peculiar  properties,  which  entitle  it  to  be  made  the 
§nbject  of  experimental  investigation. 


Digiti 


ized  by  Google 


1833.3  On  the  Kuhimb  ka  Tel.  598 

This  sabstance  is  the  Kukumb  ka  Tel  of  the  natives  of  this  part  of 
the  country*  or  the  concrete  oil  of  the  wild  mangosteen*  a  tree  which 
is  common  in  some  parts  of  the  Southern  Konkan.  I  am  not  aware, 
whether  any  or  what  di^erence,  further  than  may  be  induced  by 
cultivation,  exists  between  the  above  and  Ihe  much-extolled  mangosteen 
of  the  Straits.  The  fruit  ripens  in  April  and  May ;  is  small,  and  of  a 
flattened  globular  form.  The  rind  or  shell  is  about  |th  of  an  inch  in 
thickness,  of  a  deep  crimson  colour,  and  intense  acidity.  Within  this, 
but  without  adhering  to  it,  is  contained  a  pulpy  mass,  in  which  the 
seeds  are  imbedded.  The  oil  is  extracted  from  the  seeds  by  boiling. 
They  are  first  exposed  for  some  days  in  the  sun  to  dry,  and  then  pound- 
ed and  boiled  in  water :  the  oil  collects  on  the  surface,  and  on  cooling 
concretes  into  a  solid  cake.  When  purified  from  extraneous  matter, 
the  product  is  of  a  rather  brittle  quality  ;  of  a  pale  yellowish  hue,  the 
shade  inclining  to  green;  exceedingly  mild  and  bland  to  the  taste, 
melting  in  the  mouth  like  butter,  and  impressing  a  sensation  of  cold  on 
the  tongue,  not  unlike  what  is  experienced  on  allowing  a  particle  of 
nitre  to  dissolve  on  the  tongue. 

From  several  experiments  on  this  substance  with  the  thermometer  I 
have  been  led  to  the  conclusion  that  in  passing  from  the  concrete  to  a 
fluid  state,  and  conversely  from  a  fluid  to  the  concrete  form,  it  is  guided 
by  some  peculiar  law,  in  consequence  of  which  it  has  two  distinct 
temperatures,  removed  from  each  other  by  several  deg^es,  at  which 
it  passes  respectively  from  one  state  into  the  other.  I  need  not  here 
detail  the  numerous  trials  I  made  on  it,  as  the  general  result  was  the 
same  in  all.  My  first  object  was  to  ascertain  the  temperature  at  which 
it  congealed  or  passed  into  the  concrete  form.  This  from  repeated 
trials  I  invariably  found  to  be  about  90°.  In  one  instance,  having 
brought  the  substance  into  a  perfect  state  of  fluidity,  I  placed  it  in  an 
oven  with  a  temperature  at  first  above  100^,  but  allowed  gradually  to 
descend.  When  the  Thermometer,  which  was  placed  beside  it,  indicated 
88*,  I  expected  to  have  found  it  congealed ;  but  perceiving  that  it  still 
retained  its  fluidity,  I  took  it  out  and  plunged  the  bulb  of  the  thermo- 
meter into  it.  The  thermometer  immediately  rose  to  94^  at  which  it  con- 
tinued for  some  minutes,  (the  external  air  at  the  time  being  72^)  and 
then  gradually  descended  to  90^,  at  which  it  became  stationary  for  some 
minntes  before  the  substance  began  to  lose  its  fluidity  and  transparency  : 
then  without  indicating  any  change  of  temperature,  the  process  of 
congealing  commenced  at  the  sides  of  the  vessel,  the  opaque  cloud 
slowly  creeping  in  towards  the  centre,  and  the  thermometer  all  the 
^hUe  remaining  at  09*. 

3  b 
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The  result  of  variooB  trials  satisfied  me,  that  this  substance  could 
not  be  brought  to  congeal  at  a  higher  temperature  than  90*  ;  but  in 
experimenting  on  it  in  the  solid  state,  that  temperature  was  found 
quite  insufficient,  by  several  degrees,  again  to  liquify  it.  The  follow- 
ing is  a  brief  statement  of  the  result  of  several  trials  to  ascertain  its 
melting  point.  It  was  subjected  to  a  gradually  increasing  temperature, 
commencing  from  90*,  with  considerable  intervals  between  every 
higher  accession  of  temperature,  to  allow  time  for  the  efiect  which  was 
capable  of  being  produced  on  it.  From  90  to  100',  the  effect  was 
merely  to  soften  it :  at  102*,  it  still  preserved  its  cohesion,  but  the  con- 
sistency was  that  of  butter  in  warm  weather  :  at  106  part  began  to 
separate  in  a  semifluid  state,  transparent  at  the  edge  and  opaque  in  the 
centre ;  and  a  few  minute  globules  were  separately  observed  in  a  per- 
fectly fluid  state.  Every  fresh  accession  of  temperature  had  of  course 
the  effect  of  bringing  it  more  apd  more  towards  a  state  of  fluidity ;  but 
up  to  116*,  there  was  still  observable  a  partial  opacity,  and  it  was  only 
when  the  temperature  had  reached  about  1 20*,  that  it  could  be  stud  to 
have  attained  perfect  fluidity  and  transparency*. 

Another  peculiarity  in  this  substance  is  the  irregular  form  its  sur- 
face is  thrown  into  in  the  act  of  concreting.  Nor  does  it  appear  capable 
of  being  prevented  by  any  management,  or  by  conducting  the  process 
in  the  most  gradual  and  gentle  manner.  But  the  effect  may  be  consi- 
derably increased  by  exposing  it  in  a  fluid  state  to  the  sudden  applica- 
tion of  a  cooling  medium.  Having  a  stratum  of  the  fluid  oil  at  120*, 
floating  on  water  in  a  small  cup,  I  suddenly  exposed  it  to  the  chilling 
influence  of  a  slight  drizzling  rain  and  sharp  breeze,  the  temperature 
of  the  air  being  70* :  the  rapid  abstraction  of  heat  soon  caused  the 
congealing  process  to  commence,  and  the  entire  surface  shot  np  into  a 
series  of  prismatic  or  columnar  masses,  about  |th  inch  in  height,  and 
separated  from  each  other  by  small  intervals.  This  effect  took  place 
some  time  before  the  substance  became  perfectly  opaque  ;  and  while 
in  this  state,  it  had  the  appearance  of  a  crystallized  body,  in  an 
intermediate  state  between  opacity  and  transparency,  of  which  we  have 
a  fiamiliar  instance  in  a  piece  of  loaf-sugar  dipped  in  water. 

The  concrete  oil  of  the  mangosteen  might  I  apprehend  be  advan- 
tageously introduced  into  pharmaceutical  preparations.  It  is  used  by 
the  natives  as  a  healing  application.  I  have  noticed  among  its  sensi- 
ble properties,  that  it  impresses  a  sensation  of  cold  on  the  tongue ; 
from  which  it  would  appear,  that  it  powerfully  absorbs  heat,  as  several 
salts  do  in  the  act  of  dissolving.     It  is  easy  to  conceive  that  this 

•  The  same  peculiJirity  is  obsenrable,  more  or  less,  in  all  the  concrete  oik  :  it  is 
probably  owing  to  their  bad  conductiiif  ppwer.— £o. 
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property  may  often  be  of  great  service  in  wounds  or  sores,  accompanied 
with  inflammation,  which  it  is  desirable  to  abate. 

The  quantity  of  the  concrete  oil  that  may  be  obtained  from  the 
seeds  may  be  taken  at  about  one-tenth.  From  J  lb.  avoirdapois  or  3,500 
grs.  of  the  seeds,  I  obtained  360  grs.  of  the  concrete  oil  in  a  moderate- 
ly pure  state.  The  above  is  somewhat  more  than  1- 10th;  and  with 
better  management,  the  product  might  perhaps  be  greater.  It  requires 
however  long-continued  boiling  to  extract  it,  and  it  is  still  more  tedious 
to  purify  it  from  the  fibrous  matter  of  the  seeds. 

Western  Ghattts,  25th  September,  1833.  N.  N.  L. 


IX. — Note  on  the  Coal  discovered  at  Khydk  Phyu,  in  the  Arracan  District. 
[Read  30th  October,  1833.] 

Lieut.  FoLsr  has  been  most  active  in  investigating  the  mineral 
resources  of  thi^  almost  impenetrable  country,  where  swamps  and 
jungles  of  the  worst  description  render  it  hazardous  to  reside,  while  they 
hide  for  the  most  part  the  features  by  which  a  geologist  is  enabled 
to  direct  his  researches. 

The  seam  of  coal  discovered  at  Syneg  Kyong,  as  shewn  in  Captain 
Maroravb's  sketch,  Plate  XIX.  Fig.  3.  is  most  conveniently  situated  for 
exportation,  should  it  turn  out  abundant,  and  of  good  quality.  The  Oong 
Kyong*  creek  (reed-nala)  falls  into  Khyuk  PhyH  harbour,  just  be- 
yond the  anchorage  of  the  ships,  and  the  nala  itself  is  deep  enough 
for  all  small  vessels.  The  following  description  of  the  place  is  extracted 
from  a  note  by  Captain  Marqravb. 

*•  The  hill  towards  the  creek  describes  the  segment  of  a  circle,  is 
very  steep,  and  no  more  I  think  than  50  or  60  feet  from  the  sea  level  • 
the  soil  is  sand  and  clay,  variously  proportioned,  of  grey,  yellow,  and 
sometimes  a  reddish  colour,  resting  apparently  on  coarse  grey  sand- 
stone. It  is  isolated  by  the  spring-tide,  whose  fall  leaves  exposed  a 
flat  level  ledge  of  rock,  (extending  some  70  yards  or  more  N.  W.  of 
the  hill,)  composed  of  grey  sandstone  with  a  brick-red  tinge  on  the 
surface,  particularly  near  the  edges  of  the  blocks  and  fissures.  This 
sandstone  seemed  to  me  to  disappear  under  the  hill,  for  on  the  other 
side  I  found  precisely  similar  stone  in  fragments,  but  not  the  same  per- 
fectly horizontal  bed.  The  vein  of  coal  runs  about  £.  and  W.  (along 
the  line  DB)  across  the  southern  part  of  the  ledge;  at  B  is  the  pit 
stmk  by  Lieut.  Folbt,  3  or  4  feet  deep,  on  a  former  visit :  at  A  and 
C  are  the  smaller  excavations  whence  came  the  best  specimens  of  ore 
and  coal.     The  vein  is  not  straight,  however,  but  rather  serpentine,  or 

*  In  the  pUte  this  has  been  called  Syneg-kyong  by  mistake. — £o« 
3s2 
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zig-zag  from  D  to  B,  where  it  disappears,  apparently  passing  onder 
the  hill.  The  seam  is  nearly  vertical,  from  80^  to  85*  dipping  to  the 
north.  The  order  of  the  strata  from  the  north  ¥ras — 1,  the  reddened 
grey  sandstone ;  2,  a  hlack  or  dark-grey  sandshale»  mixed  with  thin 
Teins  and  grains  of  coal ;  3,  the  hard  brittle  shining  jet  coal,  sometimes 
covered  with  a  yellow  argiUaceoos  substance,  with  layers  of  the  sand** 
stone  and  fibrous  bituminous  shale ;  then  came  the  pure  coal,  succeeded 
below  by  the  same  mixed  substance,  and  this  followed  by  a  hard  grey 
sandstone.  We  followed  the  vein  down  as  well  as  our  imperfect  means 
would  permit,  but  lost  it  always  I  think  at  the  depth  of  2  or  3  feet. 
Including  the  soft  layers  it  was  generally  from  six  inches  to  a  foot  in 
thickness,  and  could  be  distinctly  traced  from  D  to  B  by  the  blackish 
grey  appearance  of  the  stone.  My  attention  was  most  excited  how- 
ever by  the  abundance  and  apparent  purity  of  the  iron  pyrites,  whidi 
was  extracted  during  such  imperfect  operations." 

Lieut.  Foley  subsequently  extracted  a  considerable  quantity  of  the 
Syneg  Kyong  coal,  and  of  the  curious  silicified  coal  found  here  and  else- 
where in  contact  with  it* :  some  of  the  latter  specimens  are  almost  wholly 
converted  into  silex,  and  give  an  insight  into  the  process  of  formation 
of  the  fossil  wood  so  common  in  Arracan,  Ava,  and  Assam.  As  to  the 
denomination  of  the  Khydk  Phyd  coal,  whether  it  be  what  used  to  be 
called  a  true  coal  or  a  more  modem  lignitef*  it  is  of  little  importance  now 
that  all  such  formations  are  attributed  to  a  similar  origin,  namely^  the 
gradual  deposition  of  vegetable  matter  along  with  the  sedimentary  sands, 
and  mud  of  an  ancient  river  or  estuary.  It  is  the  extent  and  thickness 
of  the  bed  which  is  of  importance,  and  in  this  the  Syneg  Kyong  coal 
seems  to  be  deficient  as  for  it  has  been  hitherto  explored.  This 
circumstance  and  the  quantity  of  pyrites  may  deprive  it  of  a  part  of  its 
value,  although  it  is  otherwise  of  a  very  rich  and  good  quality,  and  well 
adopted  for  getting  up  boiler  heat.  The  analysis  of  the  larger  speci- 
mens sent  through  Mr.  H.  Waltbr,  Commissioner  of  Arracan,  being 
more  accurate  than  that  noted  at  a  former  meeting,  is  here  repeated. 

Syneg  Kyong  coal. 
Volatile  matter....  37.1 

Carbon 60.5 

Red  ferruginous  ash,         2.4 
Sllez 

100.0  100.0  100.0 

*  This  appears  to  be  the  case  in  a  specimen  marked  No.  5,  PhMmgu  coal, 
which  is  of  the  same  nature  as  the  silicified  coal  which  accompanied  Mr.  Wai.- 
Tsa's  specimens  of  Sandowy  lignite,  and  is  stated  by  him  to  eziit  In  such  aboiU 
dance  there. 
t  See  page  606.  of  the  present  number. 


Oogadong 
lignite. 

SHicified 
coal  with  ditto. 

63.0 

3.3 

35.5 

4.3 

1.5 

f      0.0 

92.5 
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Lieut.  Folbt  describes  the  Oogadong  and  silicioas  or  Phfmng^ 
beds  of  coal  as  follows : 

2.  The  Oogadong  coal  (See.  H.XIX.)  occurs  in  what  geologists  would 
call  the  newest  floetz  trap  formation :  it  consists  of  pitch- coal,  brown  coal 
and  a  slate  coal ;  it  is  found  in  coujuoction  with  iron  pyrites  beneath 
a  stratum  of  sandstone,  3(C.  similar  to  that  of  Syneg  Kyong,  The 
▼ein  appears  to  run  from  east  to  west,  extending  from  the  foot  of  a 
small  hill  towards  the  sea. 

3.  The  PMringu  bed  is  apparently  a  continuation  of  the  last, 
lying  in  the  sane  direction,  at  the  distance  of  two  coss,  though  sepa- 
rated by  the  sea.  It  crops  out  from  between  layers  of  a  fiue  greyish 
sandstone,  in  a  small  island,  one  of  the  "  Balungahs,"  or  broken 
islands:  the  beds  are  nearly  horizontal,  dipping  slightly  towards 
Oogadong. 

Lieut.  FoLBT  also  alludes  to  the  plentiful  supply  of  coral  lime  along 
the  coast,  and  in  Ramree  Island,  where  there  is  a  loose  calcareous 
rock  forming  low  hills  in  the  direction  of  Moira,  probably  formed  horn 
the  degradation  of  the  coral. — ^There  are  mud  volcanoes  in  Ramree  as  in 
Cheduba"',  which  spout  out  abundance  of  pyrites  and  kidney  iron  ore. 
A  crater  of  this  kind  is  pointed  out  at  Oogadong,  where  scoriaceous 
matter,  trap  minerals,  and  basalt  shew  evidence  of  more  active  volcanie 
agency  in  times  past.  Petrified  wood  occurs  also  near  Nagadong. 

J.  P. 

X. — Analysis  of  Books. 

TransaetUmi  qf  the  Batavian  Society  qf  Art$  and  ScUncei^  Vol.  Xni. 

The  half  of  this  volume  is  occupied  by  a  subject,  we  may  say,  of  interest  to 
every  individual  in  the  world ;  Cholera  Morbus.  Important  however  as  it  may 
be  in  itself,  it  has  now  been  the  subject  of  so  many  volumes,  treatises,  and  essays, 
that  each  singly  conveys  but  little  information  that  is  new,  and  the  greatest  part 
of  any  one  is  a  repetition  of  the  others.  Unfortunately  also  it  cannot  be  said  that 
all  the  labours  of  medical  men  have  advanced  our  knowledge  respecting  this 
formidable  disease  much  beyond  what  it  was  in  the  first  year  of  its  appearance. 
It  would  be  difficult  to  name  a  subject  in  Pathology  which  medical  men  have  ever 
■o  heartily  and  so  strenuously  united  to  investigate,  and  on  which  such  a  mass  of 
hitellect  throughout  every  quarter  of  the  world  has  directed  its  concentrated  energy, 
and  yet  after  sixteen  years  of  unwearied  observation,  experiment,  and  research,  we 
are  obliged  to  confess  that  the  cause  of  Cholera  is  unknown,  its  pathology  inscrut-* 
able,  and  iu  treatment  totally  unsettled. 

These  reasons  might  be  supposed  sufficient  to  induce  us  to  pass  over  very  briefly 
the    articles  on  Cholera  in  the  present  publication :  as  however  among  all  the 

*  Nodular  iron  pyrites,  the  exterior  of  which  has  been  deprived  of  its  sulphur^ 
and  converted  into  red  oxide  of  iron  by  heat. 
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opiaioni  reftpectbg  it  wbicb  hare  been  publisbed,  tboie  of  tbe  Dntdi  FliyiiciaM 
in  the  Eastern  Archipelago  are  perhaps  tbe  least  known,  it  may  not  be  aninterest- 
ing  to  gire  a  brief  analysb  of  them  as  they  appear  in  these  Transactions. 

I.  The  first  paper  is  by  Dr.  M.  T.  G.  Muller»  Physician  to  tbe  Hospital  at  WH- 
terrede.  He  sets  out  with  an  account  of  the  several  appearances  of  Cholera  in  the 
Eastern  Islands :  tbe  first  notice  of  it  is  in  Bontius,  Physician  to  the  Dntck 
Settlement  of  Bataria,  who  published  an  account  of  the  diseases  of  the  East  Indies 
in  1629,  and  among  others  of  Cholera  Morbus,  which  according  to  him  was  so 
violent,  that  "  Cornelius  Van  Rayen,  steward  of  the  hospital  of  tbe  sick,  being  io 
perfect  health  at  six  in  the  evening,  was  suddenly  seized  with  the  Cholera,  and 
expired  in  terrible  agony  and  convulsions,  before  twelve  o'clock  at  night  ;  tbe 
violence  and  rapidity  of  the  disorder  surmounting  the  force  of  every  remedy.** 
Bontius,  Chap.  vi. 

'  On  the  news  of  tbe  appearance  of  Cholera  in  Malacca  in  1819,  tbe  Datch 
Government  of  Java  directed  all  ships  coming  from  infected  parts  to  undergo  a 
strict  quarantine.  In  spite  of  this,  the  disease  broke  out  at  Java  in  April,  1821,  with 
such  violence,  that  at  Batavia,  156  deaths  took  place  in  one  day,  and  by  June  it  had 
visited  every  quarter  of  the  island.  Tbe  violence  abated  in  December,  by  which 
time  it  is  reckoned  110,000  persons  fell  victims  to  its  rage. 

f  This,  it  will  be  seen,  is  a  very  different  account  from  that  in  tbe  Lancet,  tbe 
Editor  of  which  is  determined  to  maintain  the  contagious  nature  of  tbe  disease, 
land  shapes  according  to  that  the  history  which  he  gives  in  the  number  for  November 
'l831.  He  informs  us  that, 

"In  1823,  coincident  with  the  Burmese  war,  and  the  march  of  oor  troops  from  aick 
districts  in  British  India,  the  Birman  empire  became  affected.  Coincident  again  with 
the  general  or  particular  periods  of  the  arrival  of  individual  vessels  or  trading  llotilbs, 
we  find  the  malady  in  Acheen,  the  capital  of  Sumatra  ;  at  Banca,  Java,  and  Borneo,  in 
>the  Philippine  Islands ;  at  Amboyna,  in  the  Mollaccas,  and  at  length  in  Macao  waA 
Canton  on  the  west  coast  of  China." — 

Thus  insinuating  that  it  did  not  appear  in  Java  before  1823,  and  omitting  all  men- 
tion of  the  quarantine. 

The  anthor  then  gives  a  summary  account  of  the  course  of  the  disease — '*  A  few 
minutes  after  being  attacked  by  Cholera,  the  following  appearances  are  observable. 
The  patient  lies  without  motion,  stretched  out  in  one  posture  ;  the  skin  is  bine  or 
dirty  brown,  and  sometimes  marked  with  livid  or  purple  spots,  as  is  seen  in  froxen 
persons ;  some  times  altogether  dry,  at  others  covered  with  cold  sweat.  It  b  cold, 
hard,  and  contracted,  quite  different  from  health,  and  conveys  to  the  fingers,  par- 
ticularly when  covered  with  sweat,  a  peculiar  disagreeable  sensatkm.  Tbe  farysr 
e</«itff  disappears,  so  that  even  corpulent  persons  appear  to  have  become  lean*. 
Tbe  countenance  falls  in,  and  indicates  great  weakness ;  tbe  forehead  is  covered  with 
cold  sweat;  the  eyes  lie  deep  in  their  sockets,  and  are  surrounded  with  a  dark  ring. 
Tbe  half  shut  eyelid  allows  only  a  part  of  the  muddy  eydudl  to  be  seen,  but  when- 
ever it  is  fully  opened,  the  exhausted  eye  looks  out  with  a  melancholy  gase.  The 
blue  lips  remain  half  open,  and  allow  exit  to  cold  expiration  ;  the  chest  heaves 
Isboriously,  the  abdomen  labours  to  maintain  the  respiration.  It  is  however 
tolerably  even,  and  neither  tumid  nor  retracted  ;  the  extremities  are  stiff,  the  skis 
of  the  half  shut  hands  wrinkled  as   in  persons  who  work  much  in  water,  but  cold, 

*  This  striking  symptom  appears  to  be  unnoticed  in  oor  Medical  PahlicatioDai 
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utd  tbe  naOs  are  blue.  The  patient  appears  almost  quite  indiiTereikt  to  Us  sitiiatioii, 
and  speaks  unwillingly. 

"  Scarcely  bare  tbese  appearances  been  obserredtban  tbe  scene  cbanges.Tbe  balf 
dead  patient  rerires,  the  countenance  assnmes  a  painful  expression,  tbe  legs  are 
drawn  to  tbe  belly,  the  feet  and  toes  crook  themselves  downwards,  hard  moveable 
knobs  are  felt  in  tbe  calves  and  thighs.  These  are  the  muscles  drawn  together  by 
agonising  cramps.  The  arms  are  also  often  attacked  by  cramps,  and  tbe  patient 
exhibits  such  strength  that  several  persons  are  necessary  to  hold  him.  Oppressive 
sighing  takes  place  ;  tbe  cramps  at  length  cease,  but  another  painful  phenomenon 
makes  its  appearance ;  tbe  patient  worn  out  by  internal  heat,  cries  out  for  cold  water, 
swallows  a  quantity  of  it  greedily,  which  scarcely  gets  to  the  stomach  before  it 
comes  up  again,  generally  followed  by  severe  retchings  ;  and  in  proportion  as  the 
stomach  empties  itself  above,  so  the  bowels  empty  themselves  below  in  rapid  buc^ 
cession  of  evacuations  of  a  large  quantity  of  thin  rice-water  liquid,  which  generally 
exhaust  the  patient,  who  now  refuses  to  speak,  except  to  cry  for  drink,  or  utter 
broken  complaint  of  weakness,  and  groanings  extorted  by  tbe  spasms."  Page  7. 

The  author  then  proceeds  to  a  more  minute  and  detailed  account  of  tbe  whole 
course  of  tbe  disease,  which  be  divides  into  three  stages.  The  first,  consisting  of 
the  preliminary  sjrmptoms  till  tbe  appearance  of  vomitiog ;  the  second,  from  that 
period  till  the  commencement  of  the  state  of  torpor  and  insensibility  ;  the  third, 
from  thence  to  death.  In  all  this  it  will  be  seen  that  not  the  least  notice  is  taken 
of  the  state  of  re-action  previous  to  death  on  which  the  European  Physicians  dwell 
at  such  length;  nor  indeed  has  it  been  noticed  by  any  practitioner  we  believe  in  this 
country.  Is  this  state  peculiar  to  the  Cholera  of  cold  climates,  and  does  it  constitato 
a  difference  between  the  disease  as  it  occurs  there  and  in  India  ? 

The  reader  must  always  remember  that  there  is  a  certain  degree  of  Poetry  in 
Physic  as  in  every  thing  dse,  and  that  a  sick  man  constitutes  in  some  respects  a  very  ' 
picturesque  object,  particularly  when  dying  of  a  horrible  and  incurable  disease.  Most 
Physicians  (even  the  very  soberest)  are  apt  to  indulge  their  poetical  vein  a  little  in 
describing  the  circumstances  of  such  patienta,  and  to  make  a  striking  picture  out 
of  the  collection  of  their  symptoms.  Hence  in  reading  accounts  of  Cholera,  or 
indeed  of  any  other  fatal  ailment,  we  most  always  substract  a  certain  proportion  of 
the  terrible,  and  endeavour  to  judge  of  what  tbe  description  would  be,  if  written  in 
plain  prose. 

Dr.  MuLLKR  then  goes  on  to  an  account  of  tbe  poit-moriem  appearances,  which 
are  detailed  with  great  minuteness ;  he  divides  them  into  sections,  tbe  external 
appearances,  the  cranium,  the  thorax,  the  heart,  the  lungs,  the  abdomen,  the 
stomach,  the  duodenum  and  jejunum,  the  ileum,  the  mesentery,  the  colon,  tbe 
liver,  tbe  gall-bladder,  tbe  spleen,  the  kidneys,  tbe  bladder,  tbe  abdominal  gan- 
glia: of  these  last  the  aathor  observes,  that  *'  they  have  been  frequently  examined 
without  exhibiting  any  thing  unusual  except  an  increase  of  redness,  arising  from 
the  plethora  of  their  blood  vessels,  the  ganglions  themselves  seemed  nnaltered." 
P.  39. 

He  then  proceeds  to  the  diagnosis,  which  we  pass  over,  concluding  that  it  can 
present  little  difficulty.  The  symptoms  of  Cholera  are  too  formidable  to  be  easily 
or  frequently  mistaken. 

Then  follow  the  causes  of  Cholera,  in  which  however  he  merely  confines  himself 
to  that  disposition  of  body  which  renders  an  individual  susceptible  of  the 
and  this  in  general  he  considers  to  be  debility,  or,  to  use  his  own  words, 


Digiti 


ized  by  Google 


coo  An^ysis  of  Booh.  [Nor. 

**  It  thM  appein,  thtt  a  iretkeoed  state  of  the  body  produces  the  chief  predb- 
positioD  to  Cholera.  By  a  weakened  body,  I  understand  a  body  in  which  the  vital 
t>owers  have  descended  below  their  just  and  necessary  degree  :  a  weak  body  is  qnite 
a  different  thing,  that  is,  only  in  comparison  with  other  stronger  bodies  ;  a  smaller 
degree  of  vital  power,  which  may  however  be  just  and  complete  for  the  health  of 
that  individual  itself."  P.  54*. 

He  observes  with  respect  to  Europeans,  that  the  disease  does  not  appear  in  them 
on  their  first  arrival  in  Java,  but  generally  after  they  have  been  some  time  resident, 
and  the  climate  has  begun  to  affiect  them.  He  then  reviews  the  various  opinions 
respecting  the  exciting  cause  of  the  disease,  and  is  dissatisfied  with  them  aU«  He 
himself  offers  nothing  better  than  an  altered  state  of  the  atmosphere. 

After  an  Investigation  of  the  proximate  cause  the  author  sums  up  thus,  '*  A  sudden 
and  great  debility  of  the  nervous  and  vital  powers,  with  increased  excitement  in  the 
abdominal  viscera,  are  the  proximate  causes  of  Cholera."  P.  64. 

We  fear  this  explanation  casts  but  little  light  on  the  disease.  He  then  goes  on 
to  the  prognosis,  through  all  the  minutias  of  which,  we  cannot  follow  him  ;  he  seems 
to  lay  most  stress  on  the  state  of  the  pulse. 

*'  Tlie  first  and  chief  symptom  on  which  any  hope  of  recovery  can  be  founded  is 
tiie  pulse  becoming  stronger  ;  it  is  of  little  consequence  whether  it  be  quicker  or 
slower,  harder  or  softer,  if  at  the  same  time  it  exhibits  more  fulness  ;  nay  a  slight 
variation  in  the  pulse  is  not  upon  the  whole  a  bad  sign,  as  it  is  generally  accompa- 
nied by  a  diminution  of  uneasiness."  P.  71. 

We  now  come  to  what  is  most  interesting  of  all,  the  treatment ;   and  this  ths 

aatkor  comprises  in  four  indications :  first,  the  re-excitement  and  preservation  of 

the  nervous  and  vital  powers ;   second,  the  restoration  of  the  circulation  and  the 

natural  state  of  the  blood ;  diird,  the  diminution  of  the  excitement  in  the  stomach 

and  bowels ;  fourth,  the  diminution  of  the  disposition  to  spasm. 

1         The  means  fbr  all  this  the  autiior  divides  into  two  classes,  external  and  internal. 

In  the  first  class  he  arranges  (whether  properly  or  not),  the  evacuation  of  bkx>d  by 

\    the  lancet  or  leeches  ;  of  the  first  he  observes  that  it  is  chiefly  useful  to  full-blooded, 

t  fresh- arrived  Europeans,  not  yet  become  weak.    Of  the  few  patients  cured  under 

f  such  circnmttances,  the  greatest  number  have  been  bled.    Leeches  produce  the 

same  eif<eots,  but  more  slowly ;  in  advanced  states  of  the  disease,  they  remain  for 

hours  on  the  patient's  skin  witliout  becoming  fuller.    He  then  discusses  the 

i^erivantia,  that  is,   all  those  means  which,  by  exciting  the  akin,  diminish  the 

jntemal  irritation.    He  lays  a  good  deal  of  stress  on  simple  shampooing,  and 

then  on  dry  friction ;  he  approves  of  the  application  of  mustard  pastef  to  the  breast 

and  extremities :  moxa  can  hardly  be  used ;  but  in  two  instances,  the  author  made  a 

^  Boxaof  phosphorus,  and  burnt  it  on  the  spine,  without  any  efltect. 

He  then  enters  upon  the  external  medicines ;  the  well  known  list  of  stimulants, 
akoliol,  ether,  oleum  menth.  &c :  even  phosphorus,  he  says,  was  tried  to  the  extent  of 
f6nr  grains  in  24  horns,  to  no  purpose  :  opinm  he  declares  to  have  had  no  visible 

*  It  is  a  little  odd  that  this  should  be  the  doctrioe  of  the  old  Arabic  Physicians,  ■ 
what  they  called  Aslah-ool  Anix^jati  lahoo,  by  which  they  meant,  not  the  best  state  of 
I  health  absolutely,  but  the  best  state  of  health  with  reference  to  the  constitotioQ  ef  a 
'given  iudividnal.  See  printed  Edition  of  the  Ranooncheh,  1827.  P.  3. 

+  Thin  remedy  is  also  highly,  and  we  believe  justly  extolled  by  Dr.  TwiKuro. 
Piraetioal  Account  of  Epideonc  Cholefay]8S&  P.79L 
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effect  on  the  disease :  of  calomel,  be  obseires,  that  it  was  much  more  used  formerly 
than  now,  and  he  ends  with  a  list  of  the  cholera  mixtares  published  officially  in 
the  Bataria  Courant.    We  select  one  or  two  of  those  least  used  with  us. 

(4)  R,  Infus,  Valerian,  ....     Jr.  (5)  R,  Calomel, 9i 

Ol.  CaJHpooti, 9i — ii.  Camphor,  elect. .  . .   gr.  viii 

^ther  Sulph.  acet 5ii  Opii  pur gr.  iv 

A  spoonful  erery  hour.  Sacch.  Alb 5! 

divide  in  pulr.  yi. 
One  to  be  taken  every  quarter 
of  an  hour. 

(6)  ll.Ol.  Phosphor,  ....  Js.  (3I  (7)  il.  Aq.  Menth Jif 

oontinet  Phosphor  . .  gr.  ii)  Acet  Morphii gr.  iv 

Pulr.  Gum  "Arab 5i  M.  as  the  former. 

Aq.Menth ^v        (8)  ii.  Ol.  Jatrophe, 51 

Vini  Opii 31  Pulr.  Gum  Arab 5! 

M.  f.  emulsio  Aq.  Menth Jiii 

as  the  former.  M.  every  hour  two  spoonsful. 

II.  The  length  of  our  observations  on  this  first  article  renders  a  detailed  account  of 
the  succeeding  on  the  same  subject  unnecessary,  by  H.  Schillkt,  Surgeon  Major  of 
the  Royal  Netherland  Marine.  He  inquires  into  the  name  of  the  disease,  its  cause, 
(in  which  he  is  an  opponent  of  contagion)  its  effects,  its  species,  its  diagnosis, 
its  treatment,  (and  here  he  quotes  largely  from  the  works  of  our  Indian  Sur- 
geons, Johnson,  Corbtn,  Botlb,  Tttlbr,  &c.)  and  then  the  post-mor- 
tem appearances.  In  these  he  chiefly  notices  the  state  of  the  brain,  and 
gives  a  plate  of  that  organ,  its  vessels  loaded  with  blood,  and  the  dura  ma- 
ter deeply  stained  with  inflammation.  He  also  gives  a  figure  of  a  portion  of 
the  stomach  and  the  jejunum.  In  an  account  of  the  prophylactics,  he  takes 
notice  of  the  dispute  respecting  the  effects  of  bad  rice  in  exciting  the  disease. 
**  It  is  well  known,  that  Dr.  Tytlbk  connected  the  food  of  the  Hindoos  with  this 
disease,  and  on  account  of  the  bad  qualities  of  the  last  rice  crop,  which  is  their 
daily  food,  he  ascribed  this  epidemic  sickness  to  that ;  thereupon  his  well-known 
work  saw  the  light,  endeavouring  to  ascribe  the  epidemic  which  has  prevailed  in 
different  parts  of  the  world,  for  many  years,  to  the  bad  qualities  of  the  rice,  on 
which  account  he  gives  to  the  Indian  cholera  the  name  of  morbus  oryzeus ;  bad 
food  is  doubtless  one  of  the  chief  predisposing  causes  of  this  disease,  but  cer- 
tainly not  the  proximate  cause."  P.  178. 

III.  The  next  article  is  a  dUteriaiion  on  the  ori^  qf  the  Jiqfane$e,  iy  Dr.  Vonsib- 
BOLo.  Like  all  other  eastern  nations,  these  people  pretend  to  a  divine  origin  and 
unfathomable  antiquity.  The  race  of  gods,  called  Tb wsbn  S btsid  a  i,  had  employed 
themselvea,  somewhat  unsatisfactorily  we  should  think,  for  mUlions  of  years  in 
hovering  over  the  land  of  Nippon  :  at  length  the  seventh  in  succession  to  the  odestial 
throne,  by  name  TsanaobNamik,  with  his  wife,  came  to  the  resolution  of  descend- 
ing from  the  donds  on  Japan,  and  there  multiplying  like  men,  they  produced  a  race 
of  demigods  of  limited  but  very  long  life,  and  dignified  with  polysyllabic  names. 

European  antiquarians  have  given  various  interpretations  of  this  fable,  with 
whidi  we  need  not  trouble  our  readers.  Four  different  opinions  are  entertained 
respecting  the  origin  of  the  Japanese  :— 
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A.  That  they  are  deseendants  of  the  Chinese. 

B.  Or  of  some  of  the  Tartar  trihes. 

C.  Or  of  a  miztare  of  various  Asiatic  tribes. 

D.  Or  they  are  aborigines. 

Which  last  supposition  cuts  the  knot  at  once. 

The  resemblance  between  the  Chinese  and  Japanese  is  so  strong,  in  physiogno- 
my, religion,  and  manners,  as  as  to  hare  impressed  all  trarellen  with  the  idea  of  the 
latter  people  being  a  colony  of  the  former. 

The  author  omits  other  considerations,  and  enters  into  an  inquiry  respectiof 
the  oblique  position  of  the  eyes,  supposed  to  be  peculiar  to  the  Chinese,  and  the 
nations  consanguineous  with  them;  but  as  he  observes,  nothing  can  be  buUt  on  this 
till  it  be  ascertained  what  are  the  Asiatic  tribes  to  whom  this  conformation  belongs, 
and  whether  any  of  those  of  North  and  South  America  partake  in  it.  The  skin 
of  the  Japanese  is  of  all  colours ;  in  town  many  approach  to  the  fairness  of 
Europeans,  in  the  country  they  are  copper  red  or  earthy  donred. 

His  next  inquiry  is  into  the  resemblance  of  the  Japanese  and  Chinese  language 
and  writing.  The  Chinese  say,  the  first  appearance  of  the  Japanese  among  them 
was  A.  D.  57,  at  which  time,  they  were  barbarians,  without  writing,  goremmentor 
morals,  but  they  at  the  same  time  assert,  that  Japan  .was  peopled  by  a  colony  of 
Chinese  in  the  year  1195  before  Christ  ;  if  so,  why  did  not  this  colony  carry  then- 
writing  and  manners  along  with  them  ?  The  author  allows  that  Japanese  writing  is 
borrowed  from  the  Chinese,  but  still  contends,  that  Japan  must  hare  been  peopled 
by  a  nation  using  a  different  language  from  theirs. 

The  Japanese  alphabet  consists  of  47  letters,  which  are  originally  Chinese  cha- 
racters, having  the  same  sound  ;  but  the  Japanese  language,  unlike  that  of  the 
Chinese,  is  polysyllabic  :  hence,  says  the  author,  Japan  must  have  been  peopled 
by  some  Asiatic  tribe  before  the  art  of  writing  was  spread  through  the  Dorthem 
parts  of  Asia. 

The  author  next  proceeds  to  the  religion,  and,  "  Though,"  says  he,  **  I  cannot 
prove  that  the  religion  of  the  old  inhabitants  of  Japan  might  not  have  been  the  same 
with  that  of  their  Chinese  contemporaries,  yet  I  can  maintain,  that  the  religion 
prevailing  among  the  Chinese  and  Japanese  in  the  present  day  has  not  the  least 
resemblance  to  that  of  the  ancient  Japanese."  P.  220.  To  prove  this,  the  aatiu>r 
enters  into  a  long  investigation  of  the  ancient  and  modem  Chinese  and  Japanese 
godderies,  which  we  have  found  it  difficult  to  understand,  and  would  find  it  more 
so  to  make  intelligible  to  our  readers ;  we  shall  therefore  take  it  for  granted  that 
he  has  proved  his  point,  and  go  on  to  the  rest  of  the  argument. 

The  author  then  considers  the  relationship  between  the  Japanese  and  the 
Tartar  races,  but  we  have  not  leisure  to  follow  him  through  this  research,  par- 
ticularly, as  after  examining  the  language  and  manners  of  the  Japanese  and  the 
neighboaring  kingdom  of  Corea,  at  great  length  he  does  not  appear  to  come  to  a 
positive  conclusion.  He  then  asks  if  the  Japanese  are  a  mixed  race,  compoaed  litMi 
various  Asiatic  dans  ;  and  though  the  author  is  not  veiy  dear,  we  consider  this  the 
opinion  to  which,  upon  the  whole,  he  is  most  indined.  He  even  eonidess  that 
there  is  a  strong  relation  between  these  tribes  and  the  Pemvians,  aad  gives 
some  instances  of  verbal  resemblances  in  their  respective  language,  thus  snppotti ^ 
the  theory  of  Mr.  Rankbn  on  the  origin  of  the  Peruvians.  He  oondndes, ''  lcoai> 
mit  these  firagmenU  to  the  hands  of  the  literati,  earnestly  entreating  them  to  raeeive 
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with  favour  the  nosegay  I  hare  gathered  with  so  much  care  from  the  isUnds  of 
this  archipelago  and  the  neighbouring  continents,  and  to  take  them  under  their  high 
•nd  mighty  proteeiUmr    P.  275. 

IV.  The  next  paper  by  M.  H.  Halbwtn  is  an  ueeount  (^  the  tribe  called  the 
Dayakiere  of  Borneo.  They  seem  in  a  very  low  state  of  civilization,  being  totally 
ignorant  of  reading  and  writing,  and  have  a  number  of  very  peculiar  customs  well 
worth  noticing,  did  our  space  allow  of  it.  We  shall  only  notice  one,  which  will  serve 
as  a  complete  refutation  of  those  who  are  disposed  to  hold  Oriental  civilization  in 
low  estimation.  *'  The  Dayakkers  are  governed  by  their  chiefs,  who  are  entirely 
dependent  on  their  subjects,  and  are  chosen  from  the  eldest  of  the  people.  If  the 
chief  acts  arbitrarily,  the  people  rebel  against  him  and  put  another  in  his  place." 
P.  291.  This  it  must  be  confiesscd  is  the  very  acme  and  beau  ideal  of  government, 
sufficient  surely  to  satisfy  the  most  liberal  reformer.  How  wonderful  it  is  that  so 
perfect  a  scheme  should,  in  the  midst  of  the  march  of  European  intellect,  be 
reserved  for  such  a  remote  and  unnoticed  part  of  the  world  as  this.  "  There  are>" 
proceeds  the  author,  "  many  debtors  in  Day  ah  •  the  custom  is,  that  if  the  debt  be 
not  discharged  in  fonr  months,  it  is  doubled."  P.  291.  This  is  worse  than  Calcutta 
Sircars  and  Life  Insurances  yet. 

V.  The  next  article  by  Mr.  Vandbr  Jaht  is  am  aeeoumi  qf  the  grottpe  qf  itUmde 
eaOed  the  Kokoe  or  KeeUng  UUtnde^  of  which  a  full  and  authentic  account,  derived 
from  the  Reports  of  Admiral  OwKN  to  the  Government,  was  published  in  the  Glban- 
IN68  or  SciBNCB,  for  Oct  1830-  The  article  terminates  with  an  account  of  the 
interview  between  the  author  and  Mr.  Ross,  also  given  in  the  Glbanings. 

VI.  The  last  article  is  an  aceonmt  qf  the  mowiUamt  qf  Tinger,  in  Java,  by 
H.  T.  DoBNis,  Resident  at  Soorabay.  The  author  examines  their  geogra- 
phical situation,  the  dwellings  of  the  inhabitants,  their  religions,  their  mode  of  pray- 
er, their  festivals,  their  ceremonies  of  birth,  marriage,  and  funerals ;  all  these 
seem  borrowed  from  the  Indian  Brahmins,  and  are  quite  different  from^  the 
Muhammedan  Javanese.  Above  the  head  of  Brahma,  Vishnu,  and  Siva, 
however,  they  acknowledge  a  supreme  power,  whom  they  call  Pbabo  gobo 
Inolobob.  One  or  two  singular  customs  may  be  noticed — "  widows  are  highly  priz- 
ed among  them,  and  as  soon  as  a  woman  has  lost  her  husband  she  is  sought  after  by 
almost  all  the  bachelors ;  a  young  miss  geto  a  husband  with  great  difficulty." 
P.  330.'  One  might  be  tempted  to  ask  how  then  are  widows  produced  ?  The  case  is 
similar  to  Winifbbd  Jbnkin's  puzzle  as  to  how  sheep's  heads  could  be  found  i» 
Scotland  unless  there  were  sheep  too.  **  AVhen  the  Tingerians  wish  to  exhilarate 
themselves,  they  drink  tocak,  i.  e.  fermented  palm  wine,  mixed  with  water,  which 
lenders  them  immensely  frolicksome ;  the  smoking  of  opium  and  drinking  of 
strong  waters  is  unknown."  Ibid.  We  know  not  whether  the  Temperance  Sodetiea 
would  approve  this  distinction. 

On  the  whole,  the  author  is  so  delighted  with  the  climate  and  manners  of  the 
Tingerians,  that  he  breaks  out  into  a  Virgilian  rapture,  which  not  to  do  him  injus- 
tioe,  we  shall  give  both  in  the  original  and  translation  as  a  conclusion  to  our 
analysis.  "  GelUdge  bewoners  van  Tinger !  hoe  weining  gevotltgij  mischien  zehre 
het  vo  oregt  hetwelk  g^  geniet  V* 

"  Happy  inhabitanU  of  Tinger,  how  little  perhaps  do  they  feel  the  privileges 
which  thty  enjoy." 
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XI . — Miscellaneous. 

l.-^Regiiter  qfiks  TengferMture  qf  Ghtuipur,  By  Ike  Re9.  R.  Etbuwt. 

I  am  fiilly  aware  how  imperfect  these  obsenrations  are,  bat  in  this  country,  where 

■o  little  has  been  done,  I  publish  them  io  the  hope  they  may  hereafter  be  of  ose  to 

indiriduals  engaged  in  the  same  pursuit.    To  obtain  the  mean  of  ev^ery  hour  in  the 

24,  as  was  done  at  Leith,  is  beyond  the  power  of  any  one  without  assistance. — R.E. 

in  1831-S  In  1838-3. 
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1831. 

C  Highest,.. 

rise. 
86 

P^  V, 

ranflu. 

liie. 

P.M. 

miffe. 

111,1 

78 

110,6 

April, ....  5  Lowest,  . . 

70 

93,5 

62,5 

85 

CMean 

76,9 

99/2 

88,05 

2'i:.\ 

72 

98,4 

85,2 

26,4 

f  Highest,.. 

90 

111,6 

81 

112,5 

May jLowest,  .. 

81 

95 

69 

97 

^Mean 

86 

109,5 

97,75 

23,5 

76,2 

107,6 

91,5  1  31,4 

(■Highest,  .. 

87,5 

111,2 

84 

115,5 

June,  ..  ..  jLowest,  .. 

77 

79 

75 

81 

CMean,  .... 

82 

97,6 

89,8 

15, n 

80,6 

102,2 

91,7      21,6 

r  Highest,.. 

82,5 

103,5 

83,5 

106,5 

1 

July,  . .   . .  J  Lowest,  . . 

75 

85,5 

75 

82 

f  Mean,  .... 

80,6 

94,1 

87,35 

13,5 

80.7 

94,8 

87,75 

14,1 

r  Highest,.. 

81,5 

9C 

83 

100,5 
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81 
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98 

80,5 

99 
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78 
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63 
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78,5 
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65 

90 
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74 

51 
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56.7 
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65 
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88 
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46 

63 

38 
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1 

( '  Mean,  .... 
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53 
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57 
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45,3 
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41 
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73 
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66 

94 

March,   .../Lowest,  .. 

47,5 

77 

^Mean, .... 

55,5 

84,2 

69,8 
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2^,7 

Yearly  means, 

10  A 

19,0   1 

RadiaiuM.'-l  also  made  a  few  eaperiments  on  Radiation  towuds  the  latter  end 
of  the  year  1832.  The  Thermometer  was  oorered  with  black  wool,  and  kud  oa 
the  grass.    The  following  are  the  molts  : 
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I  subjoin,   for  the  sake  of  comparison,  the  height   of   a  Thermometer  suspended  in   the 
shade,  during  the  abore  days. 
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2.— iVb/tf  on  the  SaldjU  o/NipaL 

To  the  Editor  qf  the  Journal  qf  the  Aiiatie  Society. 

DsA.R  SiK, — Ihave  been  much  gratified  and  interested  by  reading  Mr.  Campbell's 
paper  on  the  native  alum,  or  SaldjU  of  Nipal.  I  think  it  is  more  than  probable, 
that  if  an  average  sample  of  the  various  qualities  were  collected,  and  subjected  to 
analysis,  the  general  result  would  be  what  Mr.  C.  has  advanced,  viz.  about  66  per 
cent,  of  sulphate  of  alumina.  As  I  had  only  one  quality  to  operate  upon  when 
I  made  my  analysis,  why  it  was  **  Hobson's  choice*'  with  me.  From  the  informa- 
tion I  could  gather  from  Nipal  merchants,  I  am  led  to  believe,  that  Mr.  C.  is  per- 
fectly correct  as  to  the  quantity  that  may  be  collected. 

But  what  I  am  now  going  to  state,  may  set  the  matter  beyond  a  doubt  I  have  seen 
the  organic  remains  of  an  ammonite  {Ammomtee  eaeer  of  Sowbrbt)  imbedded 
in  alum  shale  from  the  banks  of  the  Gandak  river  in  its  early  course.  This  per- 
fectly agrees  with  specimens  (now  in  my  possession)  which  I  formerly  collected  at 
the  alum  works  on  the  Yorkshire  Coast  to  the  north  of  Whitby.  This  fact  I  think 
clearly  proves  the  existence  of  alum  shale  strata  in  the  secondary  formations  at  the 
foot  of  the  Him^lya  range,  and  that  it  may  bxtend  through  the  hills  of  Nipal. 
I  also  concur  with  Mr.  C.  relative  to  the  tedious  and  expensive  processes  attending 
the  manufMture  of  alom  at  home ;  so  much  so,  that  the  return  has  scarcely  equalled 
the  outlay.    A  friend  of  mine  knows  this  to  his  cost. 
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I  bare  no  doubt  but  European  skill  and  capital  will  shortly  torn  to  some  accoonk 
these  notices  of  a  native,  and  raluable  substance,  which  has  not  remained  hiddea, 
but  has  been  at  least  unknown  to  the  generality  of  enterprising  eomniercialnien. 

In  conclusion,  should  this  meet  the  eye  of  Mr.  Campbell,  I  be^^  kave  to  thank 
that  gentleman  for  his  kind  offer  of  assistance,  and  will  feel  obliged  by  his  tending 
me  samples,  or  specimens  of  the  various  kinds  of  Saidjii,  especially  the  bla<^  kind, 
a  variety  which  I  have  not  yet  seen.  Any  expense  in  collecting,  or  ooaveyance-to 
my  address,  (Singhea,  Tirhoot,)  will  be  cheerfully  paid. 

I  am,  dear  Sir,  &c. 

lOM  JVbr.  1833.  J.  SrBTBMaoN. 

3. — Summary  Sketch  iff  the  Geology  qf  India. 

[Extracted  firom  the  Rev.  W.  D.  Cooybcart's  Report  to  the  Brltiih  AModatkm  at  Ozldrd«18tt.3 

In  Southern  Asia,  many  of  the  British  residents  have  been  far  from  inactive ; 
among  these  we  may  specify  the  names  of  Franklin,  Votsby,  Herbert,  CHRia- 
TIE,  Low,  Hardib,  and  Gov  an  :  but  C  alder's  General  Memoir  on  the  Geology 
of  India  conveniently  and  ably  brings  together  in  one  view  the  substance  of  tha 
insulated  observations  of  others. 

From  these  sources  we  learn,  that  primitive  formations,  in  which  granitic  rocka 
bear  the  principal  proportion,  occupy  not  only  the  great  Himilayan  northon 
chain,  but  also  three-fourths  of  the  entire  peninsula,  from  the  vale  of  the  Ganges 
below  Patna  to  Cape  Comorin ;  although  these  rocks  are  frequently  overlaid  by  a 
thin  crust  of  laterite  (a  ferruginous  clay,  considered  as  associated  with  the  trap 
formation).  The  transition  formations  have  not  been  clearly  distinguished;  the 
secondary  formations  described  are : — 1.  The  carboniferous  group.  Coal  haa 
been  said  to  occur  extensively  in  the  grits  bounding  the  southern  slope  of  the  Him- 
ilaya ;  but  it  has  been  questioned,  whether  this  formation  is  the  older  coal,  or 
only  lignite  associated  with  nagelflue,  (as  on  the  slope  of  the  Alps ;)  it  has  been 
particularly  described  however  where  the  river  Tista  issues  from  this  chain  (88* 
35'  Long.  £.),  and  there  undoubtedly  bears  all  the  characters  of  the  older  formation ; 
its  straU  are  highly  inclined,  whereas  the  tertiary  beds,  and  even  most  of  the  se- 
condary in  this  part  of  India,  are  horizontal :  but  the  only  coal  district  regulariy 
worked  is  that  on  the  river  Dam6da,  about  100  miles  N.  W.  of  CalcntU ;  this 
extends  on  the  banks  of  that  river  about  60  miles,  and  appears  from  its  fbaeil 
fyeopodia  to  be  undoubtedly  the  older  coal ;  it  reposes  apparently  on  the  aarroand- 
ing  primitive  rocks,  but  it  has  been  conjectured,  that  it  may  possibly  extend  across 
the  delta  of  the  Ganges  to  Silhet  (almost  306  miles  distant  at  the  eastern  extre- 
mity of  Bengal)  ;  it  seems  doubtful  however  whether  the  Silhet  coal  be  not  really 
modern  lignite,  as  tertiary  rocks  certainly  prevail  in  that  quarter.  No  carboni- 
ferous limestone  has  been  observed. 

2.  Next  to  the  coal  we  have  to  notice  a  great  sandstone  formation,  which  is 
usually  considered  equivalent  to  our  new  red  sandstone ;  this  includes  many  varia- 
tions of  character,  comprising,  besides  sandstone  and  conglomerates,  shales  often 
approximating  to  older  slate ;  the  diamond  mines  of  Ptana  (in  Bundelkhand)  and 
of  the  Golconda  district  are  situate  in  this  formation,  the  matrix  being  a  conglo- 
merate bed  with  quartzose  pebbles :  rock  salt  and  g3rpsum  are  found  where  this 
formation  extends  on  the  N.  W.  into  the  great  basin  of  the  Indus :  the  stratifica- 
tion is  uniformly  horisontal :  no  organic  remains  occur.    Beginning  at  the  Oaagea 
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on  the  eitft,  this  formatioii  first  shows  itself,  snpporiiiig  hasilt,  on  the  RnjniabAl 
hiils  ;  it  again  prevails  thronghont  Uie  interval  between  the  confluences  of  the 
river  86n  (Soane)  and  of  the  Jamna  with  the  Ganges,  and  thence  stretches  across 
W.  S.  W.  throngh  the  Bandelkhand  district  to  the  banks  of  the  Nermada  (Ner- 
hadda],  which  flows  into  the  Gulf  of  Cambay,  as  far  as  79®  Long.  £. ;  where  it  is 
overlaid  by  the  eastern  extremity  of  the  great  basaltic  district  of  North-western 
Indit  near  S&gar :  the  red  sandstone  shews  itself  again  emerging  from  beneath  the 
north-western  edge  of  this  basaltic  district,  at  Nfmach,  near  the  western  sources 
of  the  Chambal  (the  great  southern  branch  of  the  Jamna]  and  at  Bang,  in  the 
valley  of  the  Nermada.  In  both  places,  as  also  along  the  central  portion  of  the 
platform  before  described,  stretching  throngh  M&lwa,  it  is  frequently  covered  with 
a  thin  crust  of  grey  argillaceous  limestone,  supposed  to  represent  our  lias,  but 
nearly  destitute  of  organic  remains,  although  a  single  gryphite  is  said  to  have  been 
found.  The  general  absence  of  organic  remains  in  the  secondary  rocks  of  India  is 
remarkable ;  but  Mr.  Votset  mentions  an  argillaceous  bed  full  of  fossil  sheila 
(species  not  stated)  beneath  the  trap  of  the  Giwilgarh  hills  (between  the  conflu- 
ences of  the  Tapti  and  Puma,  in  the  Berar  district :)  the  same  lias-like  beds  occur 
with  the  red  sandstone  of  the  Golconda  district.  A  primitive  range,  extending 
from  near  Delhi  to  the  head  of  the  Gulf  of  Cambay,  separates  the  secondary  rocks 
of  M&lwa  from  those  of  the  great  basin  of  the  Indus  ;  but  on  the  western  borders 
of  this  ridge  through  Ajmfr,  the  red  sandstone  again  shews  itself,  containing  rock- 
salt  and  gypsum.  The  whole  of  this  immense  basin  appears  to  have  been  hitherto 
geologically  neglected,  although  it  would  probably  best  repay  such  an  examination, 
for  here  if  any  where  in  India,  we  might  most  probably  expect  a  fuller  series  of 
secondary  rocks.  Mr.  Govan  has  observed  at  the  very  source  of  the  Satlej,  one 
of  the  chief  tributaries  of  the  Indus,  amid  the  highest  primitive  peaks  of  Him&laya, 
a  small  basin  of  secondary  limestone,  containing  ammonites  and  cardia. 

3.  Tertiary  rocks  at  the  foot  of  the  first  rise  of  the  primitive  rocks  of  the 
Him&iaya,  in  the  north  west  of  Bengal,  where  the  Brahmaputra  issues  from  them 
at  the  pass  of  the  Garrow  hills ;  eeriihia,  iurritelU,  remains  of  lobsters,  sharks, 
crocodiles,  &c.  are  here  found,  and  further  east,  nummulite  limestone  prevails  at 
Silhet.  The  soil  throughout  Bengal  is  often  occupied  by  deposits  of  clay,  contain- 
ing concretionary  lumps  of  limestone,  called  hankar  i  this,  which  affords  the 
principal  supply  of  lime  in  India,  is  probably  of  very  recent  origin.  It  remains 
only  to  notice  the  great  basaltic  district  of  the  north-west.  This  extends  from 
Nagpur,  in  the  very  centre  of  India,  to  the  western  coasts  between  Goa  and 
Bombay,  occupies  the  whole  of  that  coast  to  its  termination  at  the  Gulf  of  Cam- 
bay,  and  thence  penetrates  northwards  as  fiir  as  the  24th  parallel  of  north  lati- 
tude. 

In  the  Burmese  Empire  we  find  primitive  rocks  in  the  chains  above  Ava,  but 
tertiary  beds,  with  the  characteristic  shells,  in  the  valley  of  the  Irrawady,  near 
Prome  \  also  remains  of  the  mastodon,  &c.  in  the  diluvial  graveL  West  of  this 
the  whole  chain  of  the  Malayan  peninsula  is  primitive,  consisting  principally  of 
stanniferous  granite. 

I  believe  that  the  above,  condensed  as  it  is,  wiUbe  found  the  fullest  general 
account  of  the  pi  ogress  as  yetmade  in  Indian  geology,  hitherto  presented  to  the 
public. 
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I. — A  short  Account  of  the  Charak  Puja  Ceremonies,  and  a  Description  of 
the  Implements  used.  By  Ram  Comul  S^n,  Native  Secretary,  Asiatic 
Society.  ^, 

[Read  before  the  Anatic  Society,  in  1829.]  ^ 

In  describing  the  instrunients  used  in  the  Charak  Sanydsa  presented 
by  me  for  the  Museum  of  the  Asiatic  Society,  a  short  notice  of  the  origin 
and  practice  of  the  ceremony  appears  to  be  necessary  to  illustrate 
the  subject. 

The  word  Charak  is  derived  from  Chakra  or  Charaka,  which  means  a 
circle,  and  is  used  to  signify  moving  or  swinging  in  a  circular  direction  ;  * 
Charak  Sanydsa  implies  leaving  off  worldly  business,  living  abstemi- 
ously, observing  austerities,  for  the  propitiation  of  Siva.  It  is  a  festi- 
val improperly  termed  by  many  Charak  Pujat  perhaps  from  the  notion 
that  every  ceremony  observed  by  the  Hindus  of  Bengal,  is  a  puJa  or 
religious  worship ;  and  whether  it  be  performed  by  a  muchi  or 
chanddla,  is  considered  as  Hinduism,  and  the  whole  body  of  the  Hin- 
dus are  charged  with  the  absurdity  of  the  act. 

There  are  two  kin«b  of  Sanydsas,  called  Siva  Sanydsa,  and  Dherma 
Sanydsa  ;  the  first  is  celebrated  in  the  month  of  Chaitra,  and  the  second 
in  Baisdkha  ;  the  people  who  practise  these  Sanydsas  are  termed 
Smnydsis,  and  the  priest  who  presides  in  the  ceremony  is  called  a 
Gajaneyd  brabman :  the  Charak  festival  is  also  called  Gqfana,  {Gd  or 
Grama,  village ;  jana,  people,)  being  observed  by  the  villagers.  There 
are  several  ranks  amongst  the  Sanydsis,  such  as  Mula  or  head; 
JDhula,  or  subordinate ;  Sain,  or  followers.  The  time  occupied  by  the 
Charak  Sanydsa  is  a  whole  month,  and  that  of  the  Dherma  is  a  fort- 
night ;  during  this  time  the  Sanydsis  live  abstemiously,  and  observe 
Tarious  ceremonies  to  be  noticed  below. 
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This  act  is  performed  by  the  Sudra  class  only,  and  generally  by  the 
lowest  castes  and  most  dissipated  characters  ;  some  of  them  consider 
it  as  an  act  of  piety  and  religion,  in  commemoration  of  the  austerities 
performed  by  Vana  Raja,  a  king  and  Daitya,  who  by  acts  of  self-torture 
and  denial  obtained  the  special  favour  of  Maha'dbva,  and  who  first 
introduced  the  festival ;  but  the  greatest  number  engage  in  it  as  a 
lucrative  exhibition,  or  from  a  desire  to  acquire  a  character  for  courage 
in  the  opinion  of  their  friends.  In  some  cases,  the  rite  is  compulsory  : 
the  parents  make  a  vow  to  Siva,  when  involved  in  trouble  and  disas- 
ters, that  their  children  shall  perform  Sanydsas,  for  a  certain  number 
of  years,  which  the  sons  must  fulfil. 

The  form  and  manner  of  Sanyisas  varies  :  the  original  ceremonies 
Consisted  of, 

1 .  Phala  Sanydsa,  playing  with  fruits. 

2.  Phnla  Sanydsa,  do.  flowers. 

3.  Nila  Sanydsa,  worshipping  Nilavati,  a  goddess. 

4.  J  hula  Sanydsa,  hanging,  and 

5.  Charak,  swinging.  These  have  been  multiplied,  and  additions 
have  been  introduced  by  the  people  according  to  their  fancy. 

The  original  rules  have  mostly  fallen  into  disuse,  and  new  ones 
have  been  substituted,  as  convenience  required.  The  time  of  Sanydsa 
has  been  reduced  from  30  days  to  15,  8,  4,  and  2,  and  in  some  cases 
only  one  day  is  taken.  The  ceremony  which  was  called  an  act  of  piety, 
is  converted  into  an  occasion  of  dissipation,  drinking,  gambling,  and 
acts  of  immorality. 

The  following  are  the  ceremonies  at  present  in  practice : 

1.  Phala  Bhdnga  and  Kdnta  Sanydsa,  or  falling  upon  the  branches 
of  prickly  plants,  spread  on  the  ground,  collecting  them,  as  well  as  fruits, 
and  living  solely  upon  fruits  :  the  Sanydsis  go  in  company,  and 
climb  upon  date  and  cocoanut  trees,  and  collect  fruits ;  when  they 
come  back  to  the  place  of  Siva,  with  the  fruits  so  collected,  they  throw 
and  distribute  the  same ;  they  also  receive  presents  of  fruits.  Barren 
women  resort  to  the  place,  on  the  occasion,  and  spread  cloths,  on 
which  if  by  accident  a  fruit  falls,  they  receive  it  with  joy  as  an  omen 
of  their  becoming  pregnant  through  the  favour  of  Siva  ;  at  the  same 
season,  the  Mula  Sanydsi  with  his  deputy  goes  into  a  forest,  a  burial 
place,  or  on  the  bank  of  river,  &c.  and  there  performs  the  worship  of 
Yam  A  (king  of  death),  and  presents,  as  offerings  to  the  evil  spirits,  boiled 
rice  and  roasted  fish, 

Pdtd  Sanydsa. — Falling  from  a  scaffold  erected  before  Siva,  upon 
a  row  of   Bati  or  knives.      It  is  called  Hdta  Sandy^a   and  Ghdti 
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Sanydsa,  because  the  scaffold  is  erected  in  a  market  place,  and  on  the 
bank  of  a  river ;  afterwards  when  the  Sanydsis  return  to  the  temple 
of  Snr  A,  they  lie  on  their  backs,  upon  the  bare  ground,  in  a  row,  close 
to  each  other,  and  the  Gajanaya  Brahman  passes  over  them,  treading 
upon  their  breasts. 

Phula  Sanydsa. — Collecting  and  playing  with  fuel ;  which  they  often 
procure  by  plundering  gardens,  and  carrying  off  railings,  loose  doors, 
window  frames,  &c.  They  then  make  a  large  bonfire  in  the  evening, 
and  jump  and  walk  over  the  flame,  and  play  with  the  burnt  charcoal, 
throwing  the  same  upon  one  another  ;  this  is  also  called  Aguna  San- 
ydsa. 

Nila  Sanydsa — ^is  the  worship  of  Nilava'ti,  a  wife  of  Siva  :  the 
Sany&sis  visit  K^ligh&t  or  temples  of  Sacti  and  Siva,  where  they  pierce 
their  sides,  tongues,  and  the  skins  of  their  foreheads.  This  is  called 
Bdna  Phord,  and  on  the  occasion  they  collect  presents  and  gifts  from 
the  spectators,  who  far  from  encouraging  these  self-tortures,  pay 
them  something  to  get  rid  of  the  sight  of  their  bleeding  limbs. 

Jhula  Sanydsa, — is  climbing  upon  a  scaffold,  hanging  with  the 
head  downward,  and  making  a  fire  below.  The  fire  is  fed  with  the 
powder  of  Indian  pitch. 

Charak, — Eating  Chehatu  or  bran,  and  swinging  on  the  Charak  Gdch 

or  post,  erected  for  the  purpose.     Among   these  Sanydsis  there   are 

several  other  ceremonies  of  note,  some  of  which  must  be  noticed  here  : 

Khdtuni,  shaking  and  turning  the  head,  rolling  about  the  shrine  of 

Siva,  beating    the    forehead,     sitting    up   all     night,     and    singing 

Tarja,  or  songs  addressed  to  Siva  ;  sometimes,  but  not  always,  in  his 

praise.  Phula  kd  ddna,  extracting  or  receiving  the  flowers  laid  upon  the 

Linga,  which  they  thiuk  fall  down  at  their  solicitation  ;  and  prayers  to 

the  god,  who  is  pleased  to  throw  them  down  as  a  sign  of  aflirmation  or 

negation  to  the  question  made  to   him  by  the  Mitla  Sanydsi,  or  the 

priest  for  himself  or  on  behalf  of  his  friends.     If  the  flower  does  not 

come  down  after  a  certain  time,  it  is  then  supposed  that  the  god  is  not 

propitiated,  and  the  Deyule,  (proprietor,)  Mandala,  (agent,)  the  Mala, 

(head,)  and  other  Sanydsis,  and  sometimes  the  priest  himself,  are  tied  up 

by  the  hands,  and  suspended  to  the  verandah,   all  round  the  shrine  of 

Siva,   while  the  Sanydsis  redouble  their  Khdtuni  before  the  idol,  and 

the  drummer  beats  his  drum  with  all  strength;  the  Sanydsis  sukd  others 

remain  suspended  from  off  the  ground  till  the    flowers  fall.      The 

flowers  are  at  first  laid  upon  one  another,  and  then  placed   upon  the 

top  of  the  Linga,  which  is  oiled,  and  is  consequently  slippery  :  water 

is  thrown  upon  it  by  drops,  which  assists  to  wash  off  the  flowers,  and 
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^hea  it  is  obstinate,  8(»ne  person  on  the  part  of  the  priest,  oontriTea  to 
knock  it  off  with  a  stick  onperceived. 

DturiptUm  qf  the  InttrumentM  u$9d  in  the  Charak,  qf  which  Speeiment  mre  deposited 
in  the  Mtaeum  and  numbered  aecordmglg. 
The  Vetratana  is  an  instrument  made  of  ratan,  No.  1 :  it  means  a  seat  of  ratan, 
it  is  the  staff  of  the  Sanydtif  a  number  of  ratan  folded  in  the  middle  and  tied  ap 
together,  leaving  a  few  inches  open  in  the  lower  part,  in  an  oval  form,  the  upper 
part  is  kept  loose.  Its  use  is  rarious — it  is  a  sacred  ensign  of  authority,  which 
must  be  respected  on  particular  occasions  by  the  Sanjf^tiSf  who  rattle  it  as  their 
musical  instrument,  in  their  procession ;  it  is  made  a  broom  for  cleaning  the  place 
of  Siva,  where  the  use  of  common  broom  is  forbidden  during  the  Charak.  It 
serves  as  a  weapon,  with  which  they  fight,  or  beat  down  the  bundle  of  thorns  used 
in  the  K&nia  Sanydia  upon  which  they  fall ;  they  use  it  in  playing  with  the 
burnt  charcoal  in  Phula  Sanydia ;  it  is  used  as  ropes  laid  under  the  pot  or 
bag  No.  2,  in  the  Pat  Sanyaea.  When  any  dispute  or  difference  arises  between 
the  priest  and  Sanydtie,  or  when  the  latter  in  their  procession  meet  with  another 
party,  they  lay  down  the  Vetratana  across  the  road  and  the  entrance  to  the  house 
of  Siva,  and  the  party  against  whom  it  is  laid  down  must  instantly  stop ;  it  is  a 
sacred  bar  which  they  must  not  pass  over  without  violating  the  law  of  Charak,  and 
committing  a  sin  which  would  disqualify  them  from  becoming  Sanydeie  again. 
They  are  finally  allowed  to  pass  only  in  compliance  with  certain  conditions  ;  and 
certain  questions  relative  to  Siva,  delivered  in  verses,  called  Tarja,  must  be 
likewise  answered  before  the  new  comers  are  allowed  to  pass,  and  beat  their  drum, 
or  do  any  business. 

Sutaaana,  or  a  cord  of  twisted  thread,  No.  3 ;  it  is  in  two  pieces,  which  they 
pass  beneath  the  skin  of  the  sides,  arms  and  thighs  ;  the  ends  are  held  by  two 
Sanydtii  or  assistants,  whilst  the  man  dances  and  passes  to  and  fro.  This 
purpose  is  also  answered  by  log-line.  No.  4,  ratan,  No.  5,  split  bamb6.  No.  6. 
Dasnakhi,  (No.  7,)  two  pieces  of  iron  rod,  about  2  feet  long :  one  end  is  pointed, 
which  is  passed  into  the  sides,  and  the  other  is  fork-shaped  with  prongs,  each  of 
which  is  called  nakha,  or  nails,  or  finger-nail ;  the  two  pieces  have  often  10  nails, 
hence  it  is  called  daea-nakhi  or  ten-fingered,  but  it  is  has  often  three  prongs : 
the  upper  ends  are  flat,  and  laid  upon  one  another,  which  serves  m  a  bed  for 
fire,  or  a  lamp,  made  of  cotton  dipped  in  ghee  ;  which  is  lighted,  and  upon  this 
the  powder  of  Indian  pitch  is  from  time  to  time  thrown,  so  as  to  make  a  blaxe, 
while  the  Sanydii  dances  as  he  goes. 

Bati,  or  knife.  No.  8.~£ight  in  number,  fixed  upon  two  pieces  of  boards,  in  a 
leaning  posture,  placed  upon  a  bag.  No.  2,  stuffed  with  straw.  This  bag  is  held 
by  f6ur  persons,  aloft  from  the  ground,  and  two  Sanydsis  join  their  Beidmna 
No.  1,  and  lay  the  same  across,  to  render  to  the  bag  additional  strength,  and  the 
Samydide  &11  upon  it  from  the  scaffold.  No.  9. 

Viteeaya^  No.  10,  or  nails  to  the  number  of  120  ;  one  end  is  flat,  the  other  is 
pointed  and  sharp,  these  are  run  into  the  skin  of  the  forehead,  upon  both  arms, 
and  breast,  in  an  ornamental  form,  close  to  each  other,  usually  like  the  front  or 
ficing  of  a  jacket.  To  the  ends  of  the  nails  small  beads  or  peas  ai«  attached  or 
suspended  like  garlands  hanging  upon  the  forehead,  and  small  pieces  of  tak  ar« 
suspended  by  way  of  decoration. 
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BmuUy  Nos.  11, 12, 13,  or  arrows,  iron  rods  of  various  sizes  and  thickness,  used 
according  to  the  strength  and  courage  of  the  Sanydsis,  whose  tongues  and  sides 
are  bored,  and  the  rods  are  let  in,  which  they  often  more  about.  When  it 
is  perforated,  the  tongue  and  the  rod  rest  upon  the  lower  jaw,  or  are  held  between 
his  teeth  ;  if  it  be  heavy,  another  person  holds  the  ends. 

Kvpalij  No.  14,  is  an  iron  rod  or  nail :  the  lower  end  is  pointed,  and  is  passed 
through  the  skin  of  the  forehead,  the  man  holding  it  close  to  his  nose,  or  a  ban- 
dage is  tied  round  the  head,  to  prevent  it  from  falling ;  a  small  lamp  is  attached  to 
its  top,  which  he  burns  on  the  day  of  Nila. 

CAarak  kdnta,  No.  15,  or  swinging  hooks.  [  The  Charaki,  or  one  who  swings, 
is  often  of  the  bearer  caste,  and  ether  people,  not  Sanydsis,  volunteer  for  this 
act,  through  the  effect  of  liquor. 

The  skin  of  the  back  being  drawn  out,  a  perforation  is  made  with  a  lancet.  No.  16, 
on  each  side  of  the  back-bone,  and  the  hooks.  No.  15,  are  let  in;  the  twine  attached 
to  the  hooks  is  tied  to  the  rope,  suspended  to  the  Charak  Odcha,  No.  17.  If  the  skin 
of  the  Sanydti  is  thin,  or  he  is  weak,  a  bandage  of  cloth  is  tied  round  his  chest,  to 
prevent  the  hooks  from  giving  way,  as  when  they  break  the  Sanydsi  falb,  and  is 
generally  killed  ;  the  standers  by  also  are  sometimes  severely  hurt. 

No.  18,  19,  20  and  21,  BeVears,  or  lancets  of  various  sizes  and  thickness:  with 
these  the  skin  is  bored.  These  are  not  kept  by  the  Sany&rii^  but  procured  from  cer- 
tain kum&r9  (blacksmiths),  who  attend  the  place  where  the  SanydHt  meet,  and 
receive  a  certain  fee,  which  varies  from  2  annas  to  2  rupees  for  each  subject.  The 
lancets  are  of  various  sizes,  and  a  number  is  always  brought  by  the  operator. 

Nagapoia,  No.  22,  two  long  pieces  of  iron,  with  a  snake  head,  hooded  top ;  two  of 
these  are  run  into  the  neck  and  back  of  the  head,  and  brought  down  to  the  waist ; 
each  has  two  borings  at  least,  one  on  the  head  skin  and  one  on  the  back .  The  San- 
ydn  who  can  submit  to  this  torture  is  considered  a  great  hero,  and  when  two  simi- 
lar ones  are  put  in,  he  cannot  turn  or  bend  his  body  without  breaking  the  skin 
through  which  they  are  bored. 

There  is  also  a  head  piece.  No.  23,  made  of  iron  put  upon  the  head  ;  it  has  3  to 
5  pieces  fixed  to  it  like  the  hoods  of  serpents. 

Charah  Odch,  No,  17,  or  a  post,  commonly  of  saul  wood,  for  swinging  :  it  is 
from  29  to  30  feet  long,  fixed  into  the  ground,  the  upper  part  has  a  notch,  or 
socket,  called  Mocha^  B  ;  in  which  a  movable  pivot  is  let  in,  called  KhakHyl.  On 
this,  a  cross  piece  made  of  bamb6s  5  to  10  in  number  is  tied  up  together,  and  placed 
across  the  KhakHyi  -,  to  both  ends  of  the  cross  thick  ropes  are  suspended,  one  of  which 
is  tied  to  the  hook.  No.  15,  and  on  which  the  Charaki  swings. 


II. — Specimens  of  some  Ornamental  Forms  of  Persian  Writing.      By 
Mahi  Raja  Kali  Kishen  Behadur,  of  Calcutta.  ^V- 

The  accompanying  figures,  representing  some  beautiful  poetical 
inventions  of  the  latest  authors,  are  extracted  and  translated  from  a 
Persian  book  called  "  Mufmua-us-sandyd/*  (or  Collection  of  Arts,)  com  - 
piled  by  Niz^m-ud-Di'n  Ahmbd,  son  of  Muhammbd  S/lnih,  in  the 
year  1060,  Hejri. 
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Fig.  1 .  (Plate  xxi.)  \^^axJ  ]  Ulmadqtih,  or  anagram  that  retains 
the  same  meaning,  even  when  it  is  read  in  various  directions. 

In  this,  the  central  ^  (w)  is  the  first  letter  of  every  hemistich.  The 
reading  will  run  equally  well  by  beginning  first  from  ^  towards  B,  thence 
continuing  towards  A,  and  from  A  returning  to  ^ ;  then  back  again 
from  ^  to  A ;  from  A  to  C  ;  and  back  again  to  ^ ;  further,  from  ^  to 
C;  then  from  C  to  D;  and  finally  from  D  back  again  to  ^. — ^Trans- 
lation. 

"  I  am  dead  on  your  separation  and  have  no  soul  in  my  body, 
For  God*s  sake  hear  my  sorrovrful  lamentation. 
I  have  no  marrow  in  my  bones,  O  love,  be  kind  to  me, 
Happy  if  I  instantly  die  when  separated  from  you." 
Fig.  2.  ys*^]  Ulmoshojur ;  the  arborescent  form. 
In  this  the  Arabic   letter  m  is  round,  differing   from   the    shape  of 
the  Persian.  ^,  placed  in  the  centre  of  the  circle  of  which  the  branches 
form  radii,  is  the  beginning  of  each  word  ;  and  the  stars  1,  2,  3,  4,  mark 
the  end  of  as  many  hemistichs;  the  reading  of  the  first  begins  semicir- 
cularly  from  B  to  C. — Translation. 

"  I  am  fond  of  the  curled  locks  of  beauties. 
And  I  am  captivated  by  their  moon-like  faces. 
I  drink  wine  and  am  constantly  a  drunkard  in  the  tavern, 
And  I  give  thanks  to  the  God  of  the  heavenly  kingdom.*' 
Figs.  3  and  4.  ji^cJ  I  Ulmoaqqad,  or  the  representation  of  knots. 
From  the  central  ^  commencing  along  either  side  at  the  letter  E  or 
F,    and  terminating  where  we  set  out,  we  shall  arrive  at  the  conclusion 
of  two  hemistichs. 

The  reading  of  either  hemistich  should  be  directed  alternately 
from  the  right  and  the  left  hand,  in  order  not  to  lose  their  respective 
sense  and  metre. — ^Translation. 

"  Be  not  intoxicated,  and  do  not  go  to  the  intoxicated  ones, 
O  thou  possessed  of  moon-like  face ; 
Do  not  display  vanity  like  the  brilliant  moon. 
Thou  hast  charmed  hermits,  kings,  and  angels, 
Bewitched  the  beauties  by  thy  moon-like  face." 
F^s.  5,  6,  and  7.  The  beauty  of  the  construction  of  these  three  figures 
is,  that  the  reading  may  follow  any  order  of  the  compartments  without 
altering  the  sense. — ^Translation. 

"  The  world  with  its  riches  is  under  your  subjection^ 
O  Love,  it  is  tyranny  that  thou  hast  not  afflicted  my  heart : 
Alas,  there  is  no  faith  in  tbe  world;  alas,  there  is  no  faith  in  the  world.*' 
Fig.  8.  m^y^  I  Ulmorabda,  or  a  quadrilateral  figure  containing  four 
hemistichs*  and  these  are  read  in  both  horizontal  and  perpendicular 
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directions,  beginning  either  from  any  of  the  four  upper  compartments 
downwards,  or  from  any  of  the  four  perpendicular  compartments  of 
B.  D,  sideways,  frona  right  to  left ;  and  the  same  verse  will  be  found. 

"lam  in  consUnt  affliction   owing  to  the  absence  of  that  ramhcr  of  my  heart ; 

That  rarisher  of  my  heart  whose  love  keeps  me  awake  with  affliction. 

1  am  constantly  in  pain  without  a  companion  and  without  a  friend ; 

I  am  sick,  I  am  awake,  and  without  a  friend  and  without  a  sympathiaer." 
P^g-  9tj\  JXi  Shakl-i  A^ah,  or  saw-like  form.  The  j^Ou)  Abedt{ 
distichs  are  read  in  the  usual  manner  as  follows : 

iS^^-^Xi  j:^^  e/"'^  LT^  ^^=^  l/^  U^' l/^  u:...-»mm 


ni. -^Description   of  an  Indian  Balance,  called    Tula.    By  the  same. 
[Presented  at  the  Meeting  of  the  31st  July.] 

This  instrument  is  made  out  of  common  wood,  but  generally  Sundr( 
(Herritiera  minor)  is  used. 

It  is  employed  by  the  Musulmdn  Kdghazy,  or  paper  ^makers,  for  the 
purpose  of  weighing  old  and  useless  papers  ;  it  is  also  used  for  weigh- 
ing cotton,  as  well  as  thread,  by  native  weavers  of  both  sexes. 

The  marks  of  division  around  the  beam  are  the  indications  of  different 
weights,  as  particularized  in  the  accompanying  drawing. 

The  larger  string,  named  wazni-rassi  (or  the  string  for  suspending 
weights),  is  introduced  through  a  perforation  at  the  end  of  the  beam ; 
and  the  little  one,  termed  neti,  is  for  holding  by  the  fingers  to  ascertain 
the  weight,  by  applying  it  on  one  or  other  of  the  marks  above  alluded  to. 

The  accompanying  plate  (Plate  xxii.  fig  8)  is  one  quarter  the  ordinary 
size  of  the  instrument,  but  some  are  a  little  larger,  and  others  smaller. 

It  is  in  principle  similar  to  the  Roman  steel  yard,  the  frdcrum  shifting 
instead  of  the  weight. 

IV. — Abstract  of  a  Meteorological  Journal,  kept  at  Kotgarh,  (Lat.  31*^ 
18' 45"  N.Long:  77«  27' 4y"  EJ  SubaihH,  and  the  intermediate 
places  in  the  Himdlaya  mountains,  for  1819-20.  By  Captain  Patrick 
Gerard,  9th  Regt,  B.  N.  I.  W'  .'^ 

The  voluminous  nature  of  these  journals,  which  were  presented 
by  Captain  Gbrard  to  the  Asiatic  Society  some  years  ago,  has  hitherto 
prevented  their  seeing  the  light.  The  very  circupistance  which  consti- 
tutes their  value  as  a  record, — the  minute  detail  for  every  hour  of  the 
day,  continued  with  little  interruption  by  an  indefatigable  observer,  for 
a  period  of  two  years, — having  in  the  end  thwarted  his  views  and  his 
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reward*  while  they  have  deprived  the  scientific  of  a  most  valuable  aiid 
will  digested  register  of  meteorological  data.  It  would  be  impossible 
to  devote  space  for  their  entire  publication  in  the  pages  of  this  jour- 
nal, but  such  an  abstract  as  we  have  gleaned  from  many  similar  tables 
on  former  occasions,  and  which  will  suffice  for  most  purposes  of  a  gene- 
ral nature,  especially  for  that  we  have  hitherto  kept  in  view, — ^the  fixing 
of  the  cottstants  of  diurnal  and  monthly  range  of  heat  and  pressure  for 
as  many  points  as  possible  on  the  continent  of  India, — we  now  with 
permission  present  to  our  readers  :  prefixing  Captain  Gerard's  account 
of  his  instruments  and  of  his  method  of  observing. 

"  With  regard  to  the  tables  which  I  now  transmit,  I  beg  to  state  that,  generally 
speaking,  the  means  of  the  observations,  whether  of  the  barometer  or  thermome- 
ters, attached  or  inside,  and  detached  or  outside,  in  the  air  and  shade,  taken  daring 
a  march  or  halt  or  temporary  intermediate  place  of  encampment,  are  deduced  from 
the  highest  during  the  day,  and  lowest  the  following  morning,  which  will  furnish  a 
correct  mean  of  the  place  for  the  day.  The  attached  or  inside  thermometer  at 
Kotgarh  was  rather  open  to  a  westerly  aspect,  the  obserrations  being  taken  in  a 
room  of  the  house  to  the  westward,  thereby  shewing  a  somewhat  higher  temperature 
than  if  taken  in  a  room  towards  the  north.  This  was  merely  done  for  the  sake  of 
convenience.  The  detached  or  outside  thermometer  was  suspended  on  a  pole 
fixed  in  the  ground  for  this  special  purpose,  apart  from  the  house,  firom  day-break 
or  early  in  the  morning,  to  the  north-west  side  for  nearly  half,  and  to  the  N. 
N.  £.  side  for  the  remainder  of  the  day,  in  the  air  and  shade,  to  obviate  as 
much  as  possible  the  sudden  effects  arising  from  reflection  from  the  earth  and  the 
sun's  rays  in  clear,  settled,  and  hot  weather ;  which  would  thereby  indicate  a  high . 
er,  and  consequently  somewhat  a  more  incorrect  temperature  of  the  air,  than  it 
otherwise  ought  to  do,  had  it  been  hung  at  a  considerable  distance  from  any  build- 
ing better  situated  and  free  from  the  influence  of  all  or  any  degree  of  reflection,  so 
liable  at  all  times  to  raise  it  above  the  true  standard. 

Hie  barometer  used  during  the  two  years,  to  insure  accuracy  as  fiiur  as  practica- 
ble in  the  instrument,  was  unexceptionable  in  every  respect,  being  filled  with 
pure  mercury,  carefully  revived  from  cinnabar,  by  distillation  in  a  retort,  with  the 
filings  of  iron,  and  gradually  boiled  over  a  slow  charcoal  fire  from  the  sealed  end 
upwards,  which  process  is  always  tedious  and  difficult  of  accomplishment. 

As  not  less  than  ten  or  twelve  observations  were  taken  and  recorded  daily  with 
nicety,  the  correctness  of  the  following  tables  may  be  relied   on. 

I  possessed  no  instruments  for  ascertaining  the  density  and  hamtdity  of  the  at  • 
inosphere,  evaporation,  or  the  quantity  of  rain  which  has  fallen  daring  the  yean 
under  review.  The  winds  stated  as  stormy,  strong,  brisk,  steady,  moderate,  gentle, 
little,  and  light,  have  been  estimated  by  their  supposed  strength  unaided  by  a  guage, 
to  indicate  their  actual  force.  The  same  may  be  noticed  in  regard  to  the  quality 
and  appearance  of  the  clouds. 

The  sudden  creation  and  increase  of  clouds,  spontaneously  rising  finom  dells 
and  valleys,  subsequent  to  rain  and  snow*,  more   especially  during  the  periodical 

*  During  the  rainy  months,  the  clonds,  afler  rising,  fonnii^,  aad  collectiBg,  ascend  lo 
a  certain  aHitade,  and  generally  remani  stationary,  and  freqaently  d  ay  afler  day  aboat 
th«  same  time  come  down  again  in  rain. 
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rainy  and  winter  seasons,  on  the  hither  or  Indian  side  of  the  Himalaya  range  (the 
opposite  or  ultra  side  of  the  Him&laya  being  little  subjected,  and  that  only  for  a 
short  distance  into  the  interior,  from  the  loftiness  of  this  grand  and  extensive  bar- 
rier of  mountains  separating  India  from  other  parts  of  Asia,  to  such  a  deluge),  are 
more  astonishing  to  the  beholder  than  I  have  words  to  describe,  and  their  total  dis- 
appearance in  a  short  space  of  time  (sometimes  indeed  almost  in  a  moment)  is  equal- 
ly snrprising.  I  have  often  remarked  these  without  any  apparent  cause  during  calm 
settled  weather,  moving  in  all  directions  in  heavy  loose  masses ;  at  other  times  with 
incredible  velocity,  resembling  spray,  down  a  ridge  or  valley,  till  they  reach  a  cer- 
tain point,  when  they  evaporate,  and  in  an  instant  disappear.  Sometimes  they  may 
be  seen  in  all  shapes  and  curious  forms,  and  frequently  they  accumulate  and  dis- 
perse in  a  manner  quite  astonishing  to  the  spectator.  They  will  rest  for  days,  and 
even  weeks,  upon  the  top,  and  the  slopes  of  the  high  surrounding  ranges  and  moun- 
tains, defining  a  clear  outline  around*,  thereby  condensing  and  confining  the  atmos- 
phere within  certain  limits  at  an  altitude  of  8000  feet  and  upwards,  (rarely  at  a  less 
elevation  for  any  time,)  above  two  or  three  days,  and  making  it  close  and  some- 
times unpleasant  to  the  feelings,  although  the  thermometer  may  indicate  a  low  tem- 
perature at  the  time  ;  and  often  in  clear,  cloudless  temperature  and  mild  weather, 
small  patches  may  be  seen  stationary  in  some  places,  and  suddenly  gliding  along 
and  up  the  declivity  or  slope  towards  the  tops  of  the  mountains,  and  dispersing 
quickly  in  othersf. 

The  principal  places  at  which  any  number  of  observations  were  taken  are  Ram- 
p6r,  Kotgarh  and  SubathCi.  At  intermediate  places,  during  a  march  or  tempo- 
rary halt,  the  observations  taken  were  recorded. 

The  latitude,  longitude,  and  elevation  above  the  level  of  the  seati  together  with 
the  name  of  each  village,  town,  and  encampment,  on  the  journeys  made  each  year ; 
the  state  in  which  comprised  ;  and  to  what  authority  now  subject,  will  be  found 
detailed  in  a  table  or  "  List  of  Places,  &c."  at  the  end  of  the  abridgement,  and  other 
tables  for  each  year. 

The  point  of  ebullition  and  the  temperature  of  springs,  rivers,  and  streams  have 
not  been  omitted  at  n^ost  places  in  the  subsequent  sheets,  during  a  journey.  The 
utility  of  the  former,  when  unaccompanied  with  a  barometer,  is  too  evident  almost 
to  need  illustration.  It  will  give  a  tolerable  idea  of  the  elevation  of  different  sta- 
tions ;  while  the  second,  which  were  only  ascertained  at  a  few  places,  will  nearly 
shew  the  mean  temperature  of  the  year  at  different  altitudes  ;  and  the  latter  will 
certainly,  from  the  diminution  of  temperature,  indicate  a  tolerable  estimate  of  the 
distance  of  the  source  of  the  rivers  in  the  water  of  which  the  thermometer  may 
have  been  dipped,  and  an  observation  taken  of  its  temperature.  If  rivers  and  streams 
indicate  a  high  temperature,  the  source  of  them  may  reasonably  be  considered  to  be 
remote  ;  but  if  a  low  temperature  be  evinced,  the  contrary  may  be  supposed  to  be 
the  case.  Certain  local  circumstances  and  influences  may  in  some  degree  affect  the 
temperature  of  rivers." 

*■  These  remarks  apply  to  Kotgarh  and  its  neighbourhood,  and  indeed  firom  Simla  op- 
wards,  as  I  can  affirm  from  my  own  long  observation. 

•J-  The  sun's  rays  afler  risiog  have  in  general  this  effect 

t  For  these  on  the  present  as  well  as  on  the  former  occasion  I  am  indebted  to  my 
brother.  Captain  A.  Oebard,  late  Surveyor  in  Rcgpotana  and  Malwa  ;  and  for  a  few  of 
the  latter,  and  partly  tome  oi  the  observations  of  the  barometer  and  thermometer  dar- 
ing my  occasional  short  visits  to  Snbathii,  to  my  brother  Mr.  J.  G.  Obrard,  Surgeon  to 
the  let  Nassiri  battalion,  stationed  ra  these  mountains. 
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With  exception  of  the  month  of  April,  so  inviting  to  a  resident  in  the 
bills  for  expeditions  into  the  higher  and  more  remote  parts  of  the  vast 
Him^ayan  range,  we  find  in  the  foregoing  abstract,  besides  three  months 
at  Subathd,  a  nearly  complete  annual  series  of  barometrical  observations 
for  Kotg^rh,  a  station  more  than  6000  feet  elevated  above  the  sea*,  and 
far  enough  within  the  first  range  of  hills  to  obviate  the  efiects  of  the  cur- 
rents of  air  from  the  plains^as  observed  in  theDehra  Ddn  by  Dr.  RoTLsf- 
It  must  not  be  expected  that  the  regularity  observed  on  the  level  continent 
of  India  will  be  found  in  the  march  of  the  barometer  in  a  mountainous  coun- 
try, where  fluctuations  of  temperature,  moisture,  and  wind  are  much  more 
frequent  and  sudden  than  in  the  plains  ;  still  the  same  general  curve  ob- 
tains through  the  year,  and  the  diurnal  rise  and  fall  is  regular  and  of  the 
same  nature  as  in  the  plains,  not  a  negative  oscillation  as  is  observed  at 
great  elevations  on  the  Alps.  The  average  diurnal  oscillation  or  fall  from 
10  A.  M.  to  4  p.  M.  is  0.063  inch  :  to  which  adding  one-fourth  (or,  as  30 
in.  to  23  in.)  to  render  it  comparable  with  the  oscillation  under  a  pres* 
sure  of  30  inches,  we  have  .079,  which  is  only  two-thirds  of  the  daily 
oscillation  at  Seh&ranp6rt,  as  deduced  from  Dr.  Rotlb's  registers  ;  we 
may  therefore  conclude  that  at  a  greater  elevation,  we  should  observe 
a  still  further  decrease  until,  passing  zero,  the  diurnal  oscillation  would 
become  negative  ;  that  is,  the  barometer  would  rise  from  10  a.  m.  to 
4  p.  M.  as  observed  at  the  convent  of  St.  Bernard's.  The  solution  of  this 
curious  question  and  the  determination  of  the  zero  or  no  oscillation  alti- 
tude,  may  probably  be  obtainable  from  the  journals  of  Captain  Gbraro 
or  his  brother.  Dr.  J.  G.  Gbrard,  who  is  known  to  have  reached  an  alti- 
tude of  17000  feet,  barometer  in  hand  ;  and  we  may  confidently  trust  to 
their  joint  exertions  in  elucidation  of  it :  for  one  fact  of  this  nature  esta- 
bished  on  certain  data  will  better  repay  their  labours  in  the  course  of 
meteorology  than  even  a  lengthened  series  of  ordinary  observations. 

The  thermometrical  range  out  of  doors  is  incomplete,  the  minimum 
only  being  registered  :  there  cannot  however  be  a  wide  difference  be* 
tween  the  monthly  mean,  in-doors,  and  in  the  open  air.  The  monthly  va- 
riations deduced  from  the  latter  column,  (the  monthly  mean's)  or  from 
the  column  of  exterior  minima,  give  nearly  the  same  annual  curvature. 
The  following  table  (column  o)  takes  it  from  the  interior  mean.  April 
and  October  are  the  two  average  months  for  temperature  as  well  as  for 
pressure,  but  the  months  of  January  and  February  present  an  anomaly 
in  the  barometer  being  lower  than  usual  for  those  months  in  both  the 
years  under  review. 

*  6915  feet,  by  Capt.  Hbrbbbt,  At.  Ret.  xlv.  336  ;  6600  by  tnbsequent  correo- 
tioB,  vol.  XV.  413. 

t  See  hit  note  on  the  hour  of  mtximum  temperatort  in  the  hills,  Jour.  As* 
Soc.  vol.  i.  p.  97. 

t  Joumah  L  30. 
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Table  qftlu  mean  Monthly  and  Diurnal  Range  t^  the  Barometer  and  Tkermou 
ter  at  Kotgark  in  1819—20,  (the  month  April  being  interpolated,)  ded%tctd  fn 
Captain  Gerard's  jottmaU. 


Month. 


Jannary,. . 
February, 
March,  . . . 
April,  .... 

May, 

Jane,  .... 

Joly, 

August,.. . 
Sfptember, 
October, . . 
November, 
December, 

Mean,  .... 


Barometer. 


I 


Thermometer. 


Mean 
height. 


in 
23.592 
632 
.686 
.623 
.659 
.461 
.495 
.501 
.522 
.639 
.693 
.711 

23.693 


Deviation 

frcm  mean 

annual 

height. 


-.001 
+.039 
+.093 
4.040 
—.034 
—.132 
—.098 
—.092 
-.071 
+  .046 
-f.lOO 
+.118 


range  .250 


Mean 
diurnal 
oscilla- 
tion. 


0.052 
.062 
.062 
.087 
.074 
.068 
.061 
.062 
.058 
.072 
.063 
.064 


.063 


Mean  of 

minima  in 

the  open 

air. 


33.4 

363 

43.5 

47. 

62.4 

60.6 

60.8 

60.6 

54.2 

48.9 

37.2 

39.3 

"477" 


Mean  of 

maxima  in 

doors. 


o 
40.9 
45.0 
522 
58. 
64.7 
72.1 
71.4 
71.4 
69.3 
62  5 
49.5 
46.6 


586 


Mean 
tempe- 
rature 

in 
doors. 


39.5 

43.5 

51.4 

57. 

634 

69.8 

69.3 

69.6 

66.7 

69.7 

48.3 

45.0 


66.9 


0. 
Deviation 

B. 

fhmimean 

Mean 

annual 

diurnal 

temperap 
tuie. 

<.'=r, 

0 

0 

-20.4 

7.5 

-13.4 

9.7 

—  6.5 

8.7 

+  0.1 

11.0 

+  6.5 

123 

+12.9 
+  12.4 

116 

10.6 

+  12.7 

10.8 

+  9.8 

15.1 

+  28 

134 

-a6 

123 

-11.9 

13.3 

range  33.3 

113 

In  the  colainD  (c)  of  mean  diurnal  barometric  oscillation,  the  ob- 
servations at  Subathu  have  been  included,  as  producing  a  better  average  ; 
the  difference  of  altitude  will  in  this  case  have  but  a  trifling  influence 
on  the  result. 

Appended  to  Captain  P.  Gerard's  tables  are  catalogues  of  the  lati- 
tude, longitude,  and  barometrical  altitude  of  all  the  most  important 
points  visited  in  the  course  of  the  journeys,  whose  occurrence  is  mark- 
ed by  the  blanks  in  the  foregoing  register.  The  journey  of  Septem- 
ber, 1819,  was  made  in  company  with  the  late  Captain  J.  D.  Herbert, 
to  survey  the  course  and  level  of  the  river  SatleJ,  of  which  an  interesting 
account  is  published  in  the  fifteenth  volume  of  the  Asiatic  Researches. 
The  heights  were  partly  taken  trigonometrically,  but  the  majority  by  the 
boiling-point  method,  and  a  correction  of  two  degrees  and  upwards  was 
forced  to  be  applied  to  the  instrument  used  by  Captain  Herbert,  on 
account  of  an  error  deduced  experimentally  from  a  comparison  of  its 
boiling  point  with  the  height  of  a  barometer  filled  with  pure  mercury, 
and  well  boiled,  by  Captain  Gerard  ;  Dalton's  Table  of  Tensions 
were  used  in  calculating  the  volume  of  the  thermometric  indications. 
The  latter  officer,  in  his  remarks  upon  the  tables  before  us,  explains 
that  his  own  thermometrical  heights  were  taken  with  a  diflfer- 
ent  instrument,  which  did  not  require  correction,  and  that  they 
were  calculated  by  his  brother.  Captain  A.  Gerard,  on  the  supposi* 
tion  of  the  sea  level  being  represented  by  30  inches,  or  212*.  Ade« 
duction  of  200  feet  may  in  some  cases  be  necessary  on  this  account, 
but  it  will  hardly  afllect  the  relative  measurements,  especially  as  the 
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trips  were  made  in  April.  September,  and  October,  the  months,  as  l>e- 
fore  stated,  of  mean  barometrical  altitude. 

The  following  table  contains  a  selection  of  some  of  the  principal  re- 
sults of  this  part  of  the  journal,  and  if  compared  with  that  ])rinted  in  the 
Researches,  it  will  be  seen  to  afford  the  highest  confirmation  to  Captain 
Hbrbbrt's  statement ;  the  altitudes  and  longitudes  are  from  the  latter. 

In  1 8*20,  our  author  went  alone  by  another  route,  and  made  some  ad- 
ditions to  his  list  of  altitudes.  The  whole  ought  to  be  published,  butthej 
would  require  the  elucidation  of  a  route-map  and  notes  of  the  journey. 

On  both  occasions  also,  the  temperature  of  rivers  and  springs  was 
carefully  noted,  and  a  sure  indication  was  thence  deduced  of  the  distance, 
direction,  and  source  of  the  stream  ;  a  few  of  these  are  inserted  below  : 
Extract  from  Captain  Gerard*  TMe  of  Altitudes. 


1819.  Place. 


R6mpur,  capital, 

Nirtnagar,  rillagc, 

Kotgarh,  cantonment, 

Kombars^n,  capital, 

Sabatbii,  encampment, 

Manlig,  encampment, 

Semla,  do. 

Wartd  fort, 

Pabar,  river  near  Raingarb, 

Rontau,  village, 

Encampment  in  Klasb^l  range, 

J&ko  Peak, 

Crest  of  R6pen  Pass*, 

Mnrang, 

Shipke,  in  Cbinese  Tartary, 


Statb. 


Buss4bir, 

Do. 

British, 

Komhars^n, 

Britisb, 

Pati41a, 

Keontliiil, 

Several, 

Britisb, 

Do. 

Buss&bir, 

Do. 

Do. 

Do. 

Tibet, 


Lati- 
tude. 
Nortb. 

3P~27' 
31  22 
31  19 
31  19 
30    58 


31 
31 
31 

31 
31 
32 
31 
31 


Longi- 
tude. 
East. 

77*38' 


Boil- 
ing 
Point. 

206,8 


331206,6 


31 
31 
31 
31 

6 
14 

8 

7 

77    11 
77    31 
77    46 
77    48 

200,7 


78 
78 
78 

78 
78 
78 
78 


202,7 
198,5 
194,1 
196,1 
10  185,7 
27  197,4 
45  193, 
|194 

38191,7 


194 

197,2 

203,3 


Hupsbang,  boandary  between  Basabir&Tibet 

Niku,  village,  Bussahir, 

Sbe&lkbar,  village  and  fort.  Do. 

Kinam  village,  Kuniwar, 

Wangto  jhula,  bridge  over  the  Satlej,  31    32  78 

DalDagar,  village,  Buss^bir, 

1820. 

Mandar  Gb&ti  Pass,  boandary,  Do. 

Sirard  Pass,  Do. 

Parag,  Kotg6r6, 
N^kanda  Pass, 

Dubalda  range,  Kurangln, 

Top  of  Nankbar  range,  Bussabir, 

B6chkal,  on  ascent  to  jSbatul, 
Crest  of  left  peak  towards  Sbatnl  or  jRol  Pass, 

Cbandf  dhar  range,  .  Do. 

Kujean,  village,  Jangleg,  Bussabir. 

Kepu,  bridge  over  Satlej,  |  British, 

•  This  pass  is  called  the  Owuu  Pass  by  Capt.  HKABsmr,  (As.  Res.  zv.  413,)  by 
nisUke— the  Gunas  is  another  passage  across  the  Uim&laya,  lying  to  the  west- 
ward of  the  Rapen  River. — P.  O. 


31  23^77  36 

31  16 

77    38 

31  10 

77    37 

31   7 

77    30 

31  15 

77    28 

31  17 

77    35 

31  17 

77    37 

31  22 

77    56 

31  23 

77    65 

31  16 

77  56 

31  18 

78   1 

31  21 

77    28 

Elevation 

above  tba 

Sea 

3398  ft. 

3087 

6634 

5500 

4503 

4400 

7200 
10656 

5700 

8900 
12900 

9100 
15460 

8503 

10597 

10989 
12005 
10403 

9000 

5200 

3200 

9800 

8885 

6900 

9016 

7300 

7800 
11700 
13300 

9200 

9250 
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Temperaiure  fffRkoere,  Spring,  and  Torrente  cbeenfoi. 


[Dec. 


Spiing  between  Phafrao  and  Theog, 
Stream  on  Klash^l  Range, 
Rapen  River,  below  Pas8, 
Satl^j  River,  below  Sliipk^, 
Do.  at  Namgbea  jh(ila, 

Beru  Naddi  or  Torrent, 

Grassu  and  Badi  Torrents, 

Chfgaonti  River, 

Pabnr  River,  near  Mandlf , 

Andri  near  Cbirgaon, 

Gop  and  Cbilu  Torrents, 

Sepon  River, 

Pabar  River,  near  Raingarb, 

Shillar  Torrent, 

Tons  River  at  conflux  witb  Pabar, 

Sbalwe  River, 

Couflux  of  Sbalwe  and  Kbolte  Rirers, 


1819. 

• 

8ib  May. 

7    A. 

M. 

45,2 

24tb  Sept. 

11    A. 

M. 

45^ 

29ib 

9    A. 

li. 

40,5 

15tb  Oct, 

5  p. 

u. 

51,3 

22nd 

9    A. 

M. 

44,0 

1820. 

4tb  Jan. 

9    A. 

M. 

33,1 

5th 

8|A. 

li. 

29^ 

9th 

8iA. 

M. 

33,6 

23rd  Mar. 

5    F. 

M. 

52,7 

24  tb 

7iA. 

U. 

43,0 

30th 

9    A. 

M. 

43,0 

30th 

10    A. 

M. 

40,1 

7tb  Apr. 

6tA. 

M. 

51,8 

20th 

fi    A. 

M. 

47,0 

25th 

7    A. 

M. 

57.0 

2nd  May. 

6  p. 

M. 

69,9 

5tb 

7    A. 

M. 

56.0 
J.  P. 

V, — Notes  on  the  Specimens  of  the  Kankar  Formation,and  on  Fossil  Bones 
collected  on  the  Jamna,  By  Captain  E.^mith,  Bengal  Engineers,    j 
[Read  26th  December.]  ^' 

Captain  E.  Smith  has  been  engaged  for  some  years  in  removing  the 
obstructions  to  navigation  in  the  river  Jamna,  between  Allahabad  and 
Agra.  These  obstructions,  as  is  well  known,  consist  of  sandstone  rocks 
and  kankar  banks,  protruding  from  the  bed  of  the  river  at  several  points, 
leaving,  at  low  water,  dangerous  bars  but  partially  concealed,  and  caus- 
ing rapids  and  whirlpools,  which  have  proved  in  years  past  highly 
destructive  to  boats.  In  the  course  of  this  important  duty,  of  which 
we  hope  hereafter  to  be  able  to  give  a  full  account,  the  peculiarities  of 
the  kankar  formation,  which  has  been  the  subject  of  so  much  specula- 
tion to  Indian  geologists,  have  been  strongly  impressed  on  his  obser- 
vation, and  he  has  very  laudably  preserved  sketches  and  remarks  of  their 
most  remarkable  appearances  in  his  note-book,  which  he  has  now  sub» 
mitted  with  the  seiies  of  specimens  to  the  Society.  "  They  are  not 
numerous" — ^he  writes,  **  having  been  taken  only  where  differences  in 
the  kankar  and  rock  were  evident,  but  they  form  a  regular  series  from 
Agra  to  Allahabad,  shewing  the  nature  of  the  rocks  occurring  throughout 
that  distance.  Having  little  knowledge  of  the  subject  myself,  I  have 
not  attempted  descriptions  of  the  specimens,  which  will  be  more  cor* 
rectly  recognized  by  others,  but  have  substituted  what  may  be  of  use, 
viz.  sketches  and  notes  of  the  exact  situations  whence  the  specimens 
have  been  obtained.    These  even  amount  to  little  more  than  indica- 
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tioDs  of  place,  for  almost  the  remarks  that  have  offered  themselves 
have  been  reserved  until  I  know  whether  they  will  be  of  ser- 
vice." 

All  geologists  will  agree  that  the  graphic  mode  of  illustration 
adopted  by  Captain  Smith  is  the  very  best  for  communicating  at  once 
an  acquaintance  with  the  nature  of  the  country  he  has  explored,  and 
though  confined  to  the  banks  aad  bed  of  a  river,  it  must  be  remembered, 
that  the  section  thus  opened  to  him  by  the  operations  of  nature,  to  a 
depth  in  some  places  of  100  feet  or  more,  is  a  section  of  the  great  allu- 
vium of  the  Doab  and  of  the  Agra  plains,  and  not,  as  it  would  be  in  the 
lower  course  of  the  Ganges,  a  mere  exhibition  of  the  continually 
shifting  channel  and  sands  of  the  comparatively  recent  delta. — 
This  remark  extends  particularly  to  the  fossil  bones  discovered  at 
Karimkhdn  and  other  places,  which  will  be  seen,  as  we  proceed,  to 
belong  to  the  genuine  class  of  fossils,  underlying  the  kankar  stratum  of 
the  clayey  alluvium,  and  are  not  merely  casual  deposits  in  the  present 
river,  as  Captain  Hbrbsrt  was  led  to  suspect  when  their  existence  was 
first  pointed  out,  in  a  situation  of  the  same  nature,  near  Calpf,  by  Doctor 
Duncan,  in  1828*. 

Dr.  RoTLB  also  brought  away  a  fragment  of  bone  in  1831,  and 
expressed  his  opinion  that  fossils  would  be  found  in  the  banks  of  the 
Jamna,  (Journal,  vol.  i.  457.) 

Regarding  the  present  collection  of  fossil  bones.  Captain  E.  Smith's 
private  letter  furnishes  the  following  particulars  :  "  With  the  specimens 
of  rock  there  is  a  box  of  fossils  ;  I  have  done  little  more  than  indicate  the 
localities,  with  a  few  remarks  on  the  state  of  the  bones,  originating  in 

*  See  Glxakinob  in  Scisncb,  i.  23.— ilceotm/ (//ostt'/  elephant  bones  found  m  the 
river  near  Calpi.  As  no  further  notice  was  taken,  at  the  time,  of  Dr.  Duncan's  dis- 
corery,  I  take  this  opportnntty  of  pnblishing  the  extract  from  Mr.  J.Lbslib's  letter 
which  brought  the  subject  to  the  notice  of  the  Physical  Class  of  the  Asiatic  Society. 
**  I  had  the  pleasure  of  sending  you  on  the  6th,  two  portions  of  the  fossil  bones 
of  an  elephant,  for  which  I  am  indebted  to  my  friend  Dr.  Duncan  at  Calpf ;  the 
following  is  an  extract  from  his  letter  which  accompanied  them  :  '  The  spot  on 
which  these  remains  were  found  is  nearly  three  miles  up  the  nrer  on  the  opposite 
side  to  Calpi ;  at  the  time  of  visiting  tbem  there  was  not  a  long  bone  whole ;  proba* 
bly  a  tooth  might  hare  been  procured,  but  certainly  not  now,  the  remains  being 
scattered  by  the  natives  who  accompanied  us,  in  all  directions.  I  however  send  you 
what  I  preserved,  part  of  a  long  bone  (the  femur)  and  a  portion  of  a  tusk,  the  la- 
mellated  structure  of  which  is  very  distinct.  The  remains  layabout  40  yards  from 
the  edge  of  the  water,  then  very  low,  but  which  during  the  rains  must  evidently  over- 
flow the  spot  to  an  equal  or  greater  extent.  They  appeared  but  superficially  im- 
bedded in  the  slightly  coherent  earthy  stratum,  which  has  been  deposited  by  the 
waters  on  a  bottom  o(  kankar,  of  which  the  bed  and  banks  of  the  river  were  here 
composed.'  " 
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my  acquaintance  with  the  situations  in  which  they  are  found.  The 
portion  of  the  subjoined  note  in  which  the  fossils  are  assigned  to  differ- 
ent parts  of  th^  skeletons  of  various  animals,  has  been  derived  from 
better  authority  than  I  can  pretend  to  in  such  questions.  From  what 
has  been  obtained  in  the  last  year  or  two,  it  seems  that  fossils  in  great 
abundance  are  lodged  in  the  bed  of  the  river.  They  have  in  previous 
years  of  the  works  been  procured  in  smaller  quantities,  from  rocks  or 
shoals  differing  in  nature  from  those  of  the  last  season,  having  been 
removed  in  the  first  periods.  One  cause  of  so  many  having  been  of  late 
discovered  has  been  the  presence  of  intelligent  European  overseers, 
whose  curiosity  has  been  excited  by  remains  which  were  matter  of  in- 
difference to  the  natives.  It  is  to  be  regretted,  however,  that  the  atten- 
tion of  the  men  was  not  directed  earlier  to  the  preservation  of  these 
fossils. 

"  I  became  acquainted  with  their  discovery  in  such  quantities,  and  of 
such  dimensions,  only  after  an  absence  from  the  spot,  during  which 
the  excavation  had  been  completed,  and  could  then  collect  merely  a 
few  of  the  fragments,  which  an  interest  in  the  subject  on  the  part  of 
some  of  the  sergeants  had  induced  them  to  select.  Much  however  has 
been  lost,  and  as  seen  in  the  list,  a  small  piece  only  was  kept  of  the 
shoulder  blade  of  an  elephant,  (No.  3,)  described  as  very  perfect,  but 
which  unfortunately,  with  the  rest  of  the  mass  removed  from  the  shoal, 
was  thrown  into  the  water  of  a  deep  channel.  I  have  lately  got  some 
more  fossils,  and  in  the  course  of  the  cold  season,  I  shall  have  an  oppor- 
tunity of  visiting  some,  of  the  existence  of  which  in  the  banks  of  the 
river  I  have  just  had  information,  and  which  (if  the  account  I  have 
received  be  correct)  would  seem  to  prove  that  the  process  of  petrifaction 
is  still  active." 

Captain  Smith  has  divided  bis  notices  under  three  heads,  which  we 
here  insert  in  the  same  order,  adding  the  characters  of  the  rocks,  and  in 
some  places  their  analysis,  from  the  specimens  presented  to  the  Society. 

I. — Notes  with  Explanatory  Sketches  on  a  Description  of  Kankar  fomnd 
in  Slabs  in  part  of  the  bank  of  the  Jamna,  (Plate  XXIII.) 
A  description  of  flag,  composed  of  sand  coarsely  but  strongly  ce- 
mented, in  thin  slabs,  horizontally  disposed,  is  found  in  considerable 
quantities  at  a  short  distance  from  Klu-fmkhan,  near  Oreyah,  on  the 
Jamna.  The  situations  from  which  it  is  usually  dug  are  shown  dis- 
tinctly in  the  accompanying  sketches,  with  the  references  and  notes ; 
but  the  flag  is  not  confined  to  the  banks  of  the  river,  (Sketches  1st  and 
5th,)  being  raised  as  well  from  sand-banks  far  out  towards  the  centre 
of  the  bed  of  the  stratum. 
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It  18  excavated  principally  by  tbe  boat  and  ghat  men,  or  the  villa- 
gera  of  the  Mallah  class,  on  tbe  immediate  spot ;  and  the  search  for  it, 
and  the  mode  of  raising  it,  is  simple. 

In  the  hot  months,  when  the  river  is  low,  these  men  observe  what 
parts  of  the  bank  have  been  left  by  the  river  (Sketch  1  st)  so  bare  of 
sand,  or  deposits  of  mad,  as  to  allow  of  a  probability  of  the  flags  being 
reached  without  much  labour  in  the  removal  of  the  superincumbent 
body.  They  are,  from  the  excavations  in  former  years,  acquainted  with 
the  spots  in  which  they  may  expect  to  find  the  flags,  and  the  upper 
mass  being  cleared  away,  if  the  flags  are  reached,  the  excavation  ia 
carried  on  as  long  as  the  easy  slope  of  the  bank  allows  of  its  being  pro- 
fitable. It  is  generally  from  about  the  bottom  of  the  bank,  at  the  le- 
vel of  the  lowest  fall  of  the  river  in  the  dry  months,  that  the  flags  are 
taken,  and  they  are  traced  at  all  heights  from  this  level  up  to  20  or  25 
feet  above  it,  but  rarely  or  never  higher.  Below  this  lowest  level,  they 
arc  found  in  depths  as  great  as  the  water  has  allowed  of  the  excava- 
tion  being  prosecuted  in,  bat  that  is  not  more  than  4  or  5  feet.  To- 
wards the  centre  of  the  river  they  are  raised  from  similar  depths  be<-^ 
low  the  surface  (Sketch  4th)  from  a  space  on  which  sand  settles  annu- 
ally over  a  greater  or  less  extent.  Whenever  any  part  is  perceived 
free  of  sand,  and  the  flags  felt  at  the  bottom  of  the  water  clear  of  that 
obstruction,  they  are  detached  by  common  iron  implements,  and  raised. 
As  is  the  case  near  the  shore,  the  depths  from  which  they  are 
lifted  do  not  exceed  4  or  5  feet.  In  raising  the  flags,  it  b  usual  to  cut 
them  across,  (Sketch  2nd, )  to  reduce  them  to  manageable  dimensions, 
and  as  they  are  sometimes  connected  with  each  other  at  the  edges,  they 
are  there  too  cut  asunder.  They  are  generally  taken  out  in  lengths  of 
from  2  to  4  feet,  the  breadth  varying  from  1  to  2  feet. 

Long  round  pieces  are  sometimes  found  between  the  flat  slabs, 
(Sketch  3,)  that  is  of  course  when  the  latter  are  not  so  close  as  to  be 
connected.  These  round  pieces  are  always  smooth,  never  knotted,  at 
least  as  those  common  on  the  surface  of  the  kankar  banks  and  shoals 
usually  are.  The  round  are  always  met  within  the  horizontal  line  be- 
tween theflat  pieces,  never  above  or  below  them,  not  even  when  there  are 
double  or  treble  strata  of  slabs.  The  directions  of  the  lateral  divi- 
sions of  the  slabs,  as  also  of  the  grooves  which  channel  the  surfaces  of 
both  the  flat  and  round  pieces,  is  stated  to  correspond  nearly  with  that 
of  the  present  course  of  the  river.  These  flags  are  said  to  harden  on 
exposure  to  tbe  air.  It  is  unusual  to  find,  in  other  parts  of  the  bank, 
fine  sand,  similar  to  that  of  the  sand  strata  immediately  adjoining  the 
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flags,  and  to  that  of  flags  thcmsdves*.  It  seems  to  be  of  a  kind  pe. 
cnliar  to  this  bank  of  the  river,  about  the  lowest  level.  Cursory  ob- 
servation at  least  does  not  discover  it  elsewhere.  It  is  darker  and  greyer, 
but  otherwise  not  unlike  the  fine  sand  of  the  superficial  beds.  Rags,  it 
is  asserted  by  the  people,  are  never  found  on  the  sites  of  former  excava- 
tions, that  is,  they  believe  them  to  be  old  deposits,  and  have  no  expec- 
tation of  discovering  fresh  formations  in  the  spots  from  which  they  have 
once  before  raised  the  layers.  Projecting  eaves  from  the  roofs  and  win- 
dows  of  the  native  pakka  houses  are  in  this  neighbourhood  v«y  general- 
ly constructed  with  these  flags.  It  seems  to  be  the  use  to  which  exdn- 
sively  they  are  applied,  and  they  are  conveyed  for  it  to  Co^  and  other 
towns  in  the  vicinity,  where  they  are  sold  at  a  few  rupees  a  hundred. 
Similar  flags  to  these  may  very  possibly  exist  on  other  parts  of  the 
bank  of  the  river,  but  they  have  never  been  observed  or  b«ird  of  ex- 
cept at  this  place,  and  here  but  in  one  bank  of  about  half  mile  in  length, 
and  in  the  bed  of  the  river  opposite  to  it.  Although,  as  shewn  in  Sketdi 
6,  this  is  now  the  main  bank  of  the  river,  it  has  not  always  been  so. 
At  some  very  remote  period,  the  Jamna  must  have  ran  along  the  foot 
of  the  higher  plain  on  which  Kentra  stands,  and  which  line,  with  ^ 
relative  distances  and  elevations,  is  seen  on  the  small  sketch. 

Rtfereneei  to  the  8Mthe$, 
Sketch  1.    a.    Sand  in  strata,  altematiog  in  thicknesses  of  the  flags. 

b.  Lowest  level  of  the  river. 

k.    Cess-pool  for  baling  out  the  water. 

c.  First  stratum  of  flags. 

d.  Intervening  layer  of  sand,  fine,  of  the  same  color  and  description  apparently  as 
that  in  the  composition  of  the  flags,  varying  in  thickness  from  6  in.  to  1  HeeL 

e.  Second  stratum  of  flags. 

f.  Second  intervening  layer  of  sand. 

g.  Third  stratum  of  flags. 

From  1  to  5,  strata  of  flags  and  intervening  sand  are  fonnd. 

Sketch  2.    The  slabs  in  their  natural  position,  in  the  sand  or  the  river. Cat» 

made  by  the  people  to  detach  them. 

Sketch  3.  Plan  and  section  shewing  the  round  pieces  of  kankar  (a)  fonnd  lying 
between  the  flat  slabs  (b  b). 

Sketch  4.  The  method  of  obtaining  the  kankar  from  the  sand-beds  towards  the 
centre  of  the  river. 

A.  One  of  the  men  separating  the  pieces  by  a  sharpened  crow-bar. 

B.  Another  lifting  up  the  detached  pieces  from  the  bottom. 

*  The  composition  of  the  flag  kankar  analysed  by  me  was  as  follows : 

Caibonate  of  lime, 42.3 

Fine  sand, 57.8 

100  En. 
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Sketch  5.    Plan  of  the  locality. 

«.    Present  bank  of  the  river,  40  to  60  feet  abore  the  loweat  lerd  of  the  dry 


h,    former  bank,  100  to  140  feet  abore  ditto, 
e.    Bank,  in,  or  near  which  the  slabs  are  foond. 

2. — NotcM  on  Specimens  of  Kaiikar  and  Rock  taken  from  the  Bed  of  the 
Jamna,  between  Agra  and  Allahabad,     (Plate  XXIV,) 
Fig,     6 — represents  a  section  of  the  river  bank  at  Sinjaity,  above 

Etdwa,  with  the  kankar  jutting  under  water. 

No.  1.    Loose  kankar  gravel,  cemented  with  day  and  lime. 

2.  Ditto,  with  kankar  cement :  micaceous  sand. 

3.  Botryoidal  kankar. 

4.  ReMmbles  2,  hot  more  solid. 

'Fig,    7. — Kalaysar,  at  the  junction  of  the  Sinde,  20th  April. 
No.  5.    Hard  sandy  kankar. 

6.  Stalactitic  kankar,  rich  in  lime. 
Fig,  8 — is  a  plan  of  the  surfiace  of  stratum  A  in  the  last  sketch, 
which  much  resembles  the  filling  up  of  the  natural  cracks,^  formed  on 
the  dr3ring  of  a  clayey  soil,  with  a  carbonaceous  and  sandy  infiltration. 
Fig.  9 — shews  the  general  elevation  of  the  specimens  from  Ka* 
Idysar,  The  main  bank  immediately  above  rises  to  the  height  of  about 
70  feet,  and  at  a  furlong  further  back,  to  a  total  height  of  130  feet ; 
above  the  kankar  the  bank  is  of  fine  clay. 

No.  7.    A  concretion  of  rolled  fragments  of  ka&kar. 
Fig,     10 — is  a  section  taken  at  Kanjosa,  at  the  junction  of  the 
Sinde.     Here  the  nodular  kankar  lies  in  inclined  strata  in  a  hard  clay, 
upon  the  horizontal  surface  6f  which  rests  a  flat  plate  of  kankar,  (simi- 
lar to  that  extracted  from  the  bed  of  the  Jamna  ?) 

Fig.     11. — Himatpdr,  20th  April.    A  mass  of  nodules  in  dose 
contact,  but  disposed  in  strata  nearly  horizontal;  some  at  12  feet  above 
the  level  of  .the  water,  some  at  less.    The  kankar  which  has  acted  as 
a  cement  to  the  mass  is  seen  in  veins. 
No.  8.    Hard  ramified  kankar. 
9.    Smaller,  of  various  forms. 
At  BurMt,  below  the  junction  of  the  Chambal,  20th  April. 

No.  10.  White  kankar  in  sandy  clay ;  of  this  there  are  extensive  shoals, 
which  offered  obstmctions  to  the  navigation. 

No.  1 1 .  Rock  kankar,  a  granuhur  concrete,  with  marks  of  shells  ?  Stra- 
tnm,  two  feet  thick,  sixty  feet  above  the  lowest  level  of  the  river :  total  height  of 
the  precipitous  bank  aboat  100  fleet. 

Fig.     12. — ^At  Nan{,  between  Calp{  and  Hmnirpur,  the  measure- 
ment and  nature  of  the  strata  are  shewn  in  the  sketch. 
No.  12.    Is  a  firm  day. 

13.    A  sandy  marl,  effervesces  with  acids. 
3  M  2 
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14.  Rock  kankar,  a  calcareous  sandatODe,  oontaiiiiii^  angular  fng- 
ments  of  silex,  felspar,  and  yellow  clay.  A  few  strata,  about  one  foot  thick  eacfa» 
with  strata  of  the  usual  description  between,  form  together  masses  of  12  feet  thick 
rising  to  17  feet  above  the  surface  of  the  water. 

Fiff.  13. — Section  of  the  clay  bank  above  Hamirjmr  and  below 
Secrori  Ghat.  The  kankar  (15)  here  appears  in  vertical  seams  in  the 
scarped  front  of  the  bank,  which  is  itself  of  a  firm  clay. 

No.  16.    Sandy  clay,  with  perforations — and  an  imbedded  «iito  shell, 
open. 

17.  Ramified  kankar  from  the  bank  at  the  level  of  the  water,  ^a- 
9thpur. 

Fig.     14. — Section  of  part  of  the  bank  at  Arroel,  below  Hamirpur. 

No.  18.    Kankar  conglomerate  (large  rolled  fragments,  reunited  with 

kankar  cement). 

19.     Plate  kankar,  of  botryoidal  form — micaceous  sand  adheriog: 

from  Takouri  near  Chiladdra  6h6t,  it  appears  combined  in  large  rocks  and  reefs. 

Note. — To  this  part  of  the  Jamna  the  clay  and  kankar  formation 

prevails.      Below,  fresh  descriptions  of  rock  supersede  the  kankar, 

except  in  the  specimens  distinguished  as  such. 

20.  Red  vitrified  clay,  or  hhangar,  of  variegated  color,  from 
Marka.  The  mass  is  about  200  feet  in  dimensions,  rising  20  feet  above  the  level 
of  the  water. 

21.  Ditto,  partially  heated,  found  in  detached  lumps  near  the  fhmt 
of  ditto. 

Figs.  15,  16»  17. — At  Agrye,  1st  May,  above  Mhow.  Veins  of 
kankar  (No.  22,  clayey  kankar),  here  run  in  veins  through  red  day, 
containing  nodules  of  kankar  :  from  the  unequal  wear  of  such  materials 
by  atmospheric  influence^  the  veins  are  sometimes  seen  to  protrude 
like  dykes  above  the  clay,  as  represented  in  Fig.  15,  to  the  height  of 
half  a  foot  or  more  :  the  superficial  appearance  is  reticalated,  as  shewn 
in  Fig.  17. 

No.  23.  Plate  kankar  from  Ktmkota; — of  this  kind  extensive  beds 
and  reefis  occur,  it  is  much  the  same  as  that  at  Paehkouri. 

The  other  specimens  forwarded  with  the  kankar  series,  are  as  fol- 
lows : 

No.  24.  A  calcedonic  conglomerate  of  fused  lithomarge,  forming 
the  substance  of  a  rocky  island  above  the  Taboda  hiU  ,  taken  from  the  mass  25  to 
40  feet  above  the  water-level. 

Specimens  from  Mhow,  40  miles  above  Allahabad. 

No.  25.  Sandstone  from  the  rock  about  the  centre  of  the  river,  at 
six  feet  above  the  level  of  the  water. 

26.  Lithomarge,  in  masses,  10  feet  above  the  water. 

27.  Sandstone  flag,  from  the  Bundelkkend  bank  of  the  river. 

28.  Red  clay  and  gravel  (ferruginous  kankar),  running  in  veins  30 
to  40  feet  in  length,  3  or  4  inches  thick,  taken  from  the  same  spot  as  No.  27. 
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29.  Friable  white  landttone,  from  about  tbe  centre  of  tbe  river, 
Dear  the  lower  part  of  the  pass,  forming  large  reefs  and  masses,  3  or  4  feet  above 
the  water-level. 

30.  Sandstone,  fine  grained,  from  a  large  mass  about  the  centre  of 
the  river,  in  the  higher  part  of  the  pass,  taken  from  3  or  4  feet  above  the  level  of 
the  water. 

Specimens  from  the  g^eat  reef  at  Bamtdrl, 

31.  Hard  sandstone,  6  to  10  feet  above  the  level. 

32.  Kankar,  in  very  small  quantities,  found  near  the  above. 
Uoless  specified  otherwise,  it  should  be  understood,  that  by   the 

•*  level  of  the  water/*  in  the  preceding  notes,  is  meant  every  where 
the  lowest  annual  level  of  the  river. 

Small  springs,  flowing  in  free  through  scanty  streams,  run  from  un- 
der many  of  the  ledges  of  kankar  on  the  banks  of  the  river.  They 
are  rarely  met  with  except  in  these  situations,  and  in  the  possibility  of 
their  being  still  impregnated  with  the  calcareous  matter  which  seera» 
to  have  been  the  principal  agent  in  the  formation  of  the  kankar,  some 
of  the  water  has  been  brought  off  in  bottles, — a  rude  attempt  made 
here  to  discover  the  presence  of  lime  was  not  successful  in  detecting 
it*. 

3. — List  of  Fossil  bones  found  in  various  situations  in  the  prosecution 
of  the  Jumna  works  at  Karimkhdn,  1833. 

The  numbers  refer  to  the  specimens  presented  to  the  Society,  and 
to  the  figures  in  plate  XXV. 

1.  A  tooth  supposed  to  have  belonged  to  an  elephant,  14  or  15 
years  old. 

2.  The  bony  or  inner  part  of  an  elephant's  tusk. 

3.  The  extreme  point  of  an  elephant's  shoulder-blade;  the  remaii^ 
iBg  part  of  the  bone  weighed  about  1  ^  maunds. 

4.  A  portion  of  an  elephant's  shin-bone. 

5.  Portions  of  the  back-bone  of  a  camel,  (?)  or  one  of  the  vertebrae 
of  the  lower  part  of  tbe  neck. 

6.  Knuckle  bone  of  the  knee-joint  of  ditto. 

7.  That  part  of  the  shin-bone  nearest  the  fetlock  joint  of  ditto^  or 
end  of  the  shank-bone  next  the  knee. 

8.  Portion  of  a  rib  of  ditto. 

*  Both  of  these  waters  were  found  to  be  nearly  pure,  their  specific  gravity 
being  sensibly  the  same  as  that  of  distilled  water.  On  applying  the  proper  tests,  the 
only  salt  discovered  in  the  water  from  NmH  was  carbonate  of  Kme  ;  that  from 
Arrotl  contained  the  same,  with  a  very  slight  admixture  of  muriate  of  aoda.  The 
slight  solatioD  of  carbonate  of  lime  may  have  been  rather  derived  from  the  kankar^ 
than  have  aided  in  producing  it. — £o. 
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9.  Portions  of  human  bones,  (?)  the  two  black  ones  being  tiie  head 
of  the  thigh-bone  and  head  of  the  arm-bone. 

10.  Two  pieces  supposed  to  have  been  parts  of  alligators. 

11.  Portions  of  bones  belonging  to  the  skeletons  of  horses,  buffa- 
loes, &c. 

12.  The  upper  part  of  the  leg-bone  nearest  the  shoulder  of  a  young 
elephant,  or  the  lower  part  of  the  thigh-bone  of  the  same  animal. 

1  and  2  were  taken  out  of  a  mixture  of  sand  and  kankar,  partiallj 
exposed  to  the  atmosphere. 

3.  4,  8,  9,  10  and  11,  were  all  procured  on  sloping  the  banks  of  a 
channel,  the  sides  of  which  are  from  1  to  5  feet  above  the  lowest  level 
of  the  river  (the  bank  being  50  feet  high.)  They  were  dug  from  depths 
of  from  6  to  18  inches  in  the  firm  shoal,  which  is  composed  of  sub- 
stances, kankar  stone,  gravel,  rounded  bricks  (vitrified  day  ?)  more 
or  less  rolled  and  cemented  by  mud  and  clay. 

5.  Were  dug  out  of  a  cleft  in  hard  yellow  clay  about  9  inches  deep, 
filled  with  black  mud,  about  3  feet  from  the  surfEure  of  the  water. 

6.  Were  found  in  the  bed  of  the  river  about  18  inches  deep,  and  4 
feet  from  the  surface  of  the  water,  during  the  excavation  of  a  bund. 

12 — ^was  found  on  the  left  shore  of  the  Jamna,  at  Ckowra,  above  Cai» 
pt,  partially  imbedded  in  a  clay  and  kanker  bank :  all  the  rest  were  dug 
up  at  Karimkhdn. 

Of  the  fossil  bones  those  found  in  the  shoals  of  kankar  were  the 
least  perfect,  the  petrifaction  being  less  complete,  or  the  foasil  in  in- 
ferior preservation.  In  the  stiff  clay,  which  composes  a  considerable 
portion  of  the  bed  of  the  river  here,  the  fossUs  were  in  better  order. 
This  difference  may  be  accounted  for  on  various  suppositions.  The 
fossils,  after  being  washed  from  the  spots  where  they  became  such, 
might  have  been  better  preserved  in  the  stiff  clay  than  in  the  loose 
shoals ;  or  the  change  into  the  fossil  state  may  have  taken  place  in 
the  immediate  neighbourhood  of  the  clay,  and  those  found  in  the  loose 
shoals  have  been  carried  by  the  water  from  the  original  place  of  for* 
mation,  having  suffered  injury  in  their  progress  from  their  first  to  the 
new  situation  in  which  they  are  found. 

It  is  difficult  to  assign  to  these  remains  the  dates  of  their  paaeing  in* 
to  the  fossil  state.  The  greater  number  have  been  found  in  an  exten- 
sive shoal,  of  partially  rolled  kankar,  cemented  by  mud,  and  which  from 
known  changes  in  the  river  might  be  of  very  recent  accumulation.  A 
large  proportion  of  the  fossils  seem  to  have  had  a  former  situation  in 
the  hard  clay  of  the  bed  of  the  river,  however  carried  tiienoe  to  the 
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kankar  shoal.  Bat  whether  they  become  fossils  in  the  clay,  or  whether, 
after  becoming  so  in  other  spots,  they  were  swept  on,  till  lodged  in  the 
clefts  of  the  clay,  still  remains  a  point  to  be  ascertained. 

There  is  a  probability  in  the  former  supposition,  from  the  fossils 
found  in  clay  beiug  coloured  throughout  with  its  yellow  tinge,  whilst 
those  dug  up  from  gravel  or  kankar  are  of  the  greyish  hue  of  these 
latter  substances.  If  then  the  fossils  are  of  the  dates  of  the  masses  in 
which  they  were  discovered,  their  age  must  be  considerable,  for  the 
clay  spoken  of  lies  at  great  depth  in  the  plain  of '  the  Doab,  and  must 
be  a  very  early  deposit. 

In  regard  to  fossils — ^will  substances,  after  having  completed  their 
change  to  that  state  in  some  other  spot,  acquire .  throughout  their  in- 
ternal structure  the  color  of  clays,  in  the  clefts  of  which,  after  travel* 
ling  firom  a  distance,  they  may  have  found  a  fresh  resting  place  ?  If 
they  will,  the  difference  of  color  in  the  fossils  leads  to  no  evident  con* 
elusion  on  the  preceding  surmises.  One  curious  particular  seems 
established  after  repeated  inquiries.  The  fossils  marked  5  were  taken 
out  of  clefts  in  clay  which  lay  below  a  thick  stratum  of  rock  kankar. 
StiU  it  is  far  from  certain  that  the  rock  kankar  was  so  entire,  so  free 
from  fissures,  as  to  permit  of  no  other  explanation  than  that  of  the 
fossils  having  been  deposited  or  changed  in  the  clay,  before  the  forma- 
tion of  the  kankar  which  rested  in  it.  That  clay  is  itself  of  great  age, 
it  is  at  the  bottom  of  the  river,  40  feet  from  the  extreme  height  of  the 
rise  of  the  river  in  the  rains,  and  from  100  to  150  below  the  plain  of 
the  Doab  and  Bundelkhand" 


To  these  guarded  remarks  of  Captain  E.  Smith,  every  attention  is 
due,  and  he  deserves  our  best  thanks  for  so  impartially  laying  the 
circumstances  of  the  Jamna  fossils  before  us.  It  would  seem  to  be 
pretty  well  established  from  his  local  observations,  that  many  if 
not  all  of  the  fossils  were  first  deposited  in  the  clay  stratum  from 
100  to  150  feet  below  the  plain  of  the  Dodb,  and  under  the  general 
line  of  the  kankar  formation  ;  that  upon  the  excavation  of  the  present 
bed  of  the  Jamna,  many  have  been  washed  out  of  their  original  seats 
and  removed  to  clefts  in  the  ledges  of  rock  in  the  bed  of  the  river,  and 
have  been  there  mixed  up  with  a  fresher  muddy  deposit,  and  in  some 
cases  impregnated  with  a  tint  therefrom.  That  they  belong  to  the 
former  period,  and  that  the  kankar  attached  to  them  is  also  much  more 
ancient  than  the  present  sands  of  the  river,  is  rendered  sufficiently  evi* 
dent  in  some  of  the  .specimens  by  the  large  angular  quartz  and  felspar 
gravel,  cemented  on  to  many  of  the  bones^    Some  angular  pebbles  of 
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quartz  are  here  and  there  perceived  also  in  the  concretions  of  rolled 
kankar ;  and  it  is  a  carioas  fact,  that  the  size  and  description  of  the 
granitic  gravel  adhering  to  the  bones »  exactly  resemble  the  characters 
of  those  attached  to  the  Jabnlptit  fo^ls. 

With  regard  to  the  human  bones  fNo.  9)»  much  doubt  may  fairly 
be  entertained,  on  account  hdth  of  the  imperfect  preservnitlfoa  of  the 
fragments  and  the  rarity  of  their  occurrehce  in  a  fossil  state  :  indeed, 
it  fe  well  known  to  be  a  ranch  contested  point  whether '  the  bones  of 
tinaii,  or  those  of  the  mbnkey  tribe,  have  ever  been  so  discovered  ;  al- 
though the  careful  examination  of  the  human  remains  lately  found  in 
the  caves  of  the  south  of  France  seem  to  have  set  the  point  at  rest  with 
most  of  the  French  geologists. 

'  As  the  Annales  de  Chimie*,  in  which  M.  TouKNiiL  sets  forth  his 
opinions,  is  rarely  to  be  met  with  in  India,  and  as  the  animal  remains  in- 
humed in  the  mud  and  gravel  of  caves  may  prove  hereafter  to  be  co^item- 
poraneous,  geologically  speaking,  with  our  newly-discovered  dej^its 
tfnder  the  clays  of  the  Dodb,  we  diall  make  no  apology  for  concluding 
oUr  present  notice  with  a  brief  sketch  of  M.  Tournal's  view  on  this 
ifiteresting  subject. 

'- 1  r, ;       Occurrence  of  the  Bones  of  Man  in  the  Fossil' State. 

^The  phenomena  of  caves  is  much  morie  complicated' than  Was  at^rst 
supposed,  when  the'  simple  theory  of  a  diluvial  wave  wkshing  into'^em 
tlie  debris  of  animals  on  the  instant  of  their  sudden  destruction  was 
proposed  as  suffioient  to  account  for  the  quantity  of  bones  found  im- 
bedded in  the  mud,  gravel,  and  stalagmite  of  these  truly  valuable  geo- 
logical depositories. 

Of  the  vast  number. of  caves  lately  brought  to  light  on  the  continent 
of  Europe,  some  have  been  found  to  contain  no  fossils  ;  Othet^^  merely 
gravel  and  mud  ; — some,  upeient  bones  and  coprolite  ;  and  others  only 
a  prodigious  quantity  of  the  recent  dung  of  bats  and  tdrds  of  prey. 
No  general  law  pertains  to  th^m.  They  occur  at  all  heights;— in  cal- 
careous rocks  of  every  different  age,  and  at  various  eleVatioiis  Above 
the  present  coutiguous  valleys.  Such  as  are  found  in  inii^sbesaible  si- 
tuatkxas,.  and  at  a  distance  frdm  running  water,  are  gen^raMy  empty ; 
those  of  which  the  f^ertures  have  been  but  recently  disdlosed  by  gra- 
dual wear  of  the  rock  in  front,  contain  only  modern  deposits  i  the  na- 
ture of  the  organic  remains  varying  according  to  the  locality  and  the 
ai^quity  of  the  aperture.  la  some  cases  we  meet  exdosively-with  the 
bones  of  a  spiccies  of  iBSgehit^r  fursns»qtehauj,  the  skeletons  of  which 
ape  still  in  connection,  and  appear  to  have  been  gradually  irabed- 
*  Aniudes  de  Chtmie,  Pevrier,  1833. 
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d«d  and  tbas  perfectly  preserved.  In  others,  like  Kirkdale,  the  maM 
consists  of  a  multitude  of  bones,  half  gnawed  and  rounded,  among 
irhicb  is  remarked  a  quantity  of  hyaenas*  dung  (coprolite);  in 
others  a  narrow  crevice  is  filled  with  skeletons  of  the  smaller  car*, 
nivorous  animals  and  birds.  The  formation  in  all  these  cases  is 
natural  and  evident :  the  habits  of  bears  and  hy«nas  of  the  pre* 
sent  day  accord  exactly  with  what  we  see  to  have  been  their  practice  in 
ages  past :  the  caves  were  the  residence  of  these  animals  for  genera- 
tions, and  were  by  no  means  filled  by  any  brisk  transient  or  universal 
wave  of  transport :  and  there  is  no  ground  deducible  from  them  for  the 
separation  of  organic  remains  into  the  two  classes  of  axUe  and  poit" 
diluvian. 

The  soil  of  these  caverns  generally  has  a  strictly  local  origin,  and 
may  be  identified  with  the  debris  of  the  neighbouring  mountains.  In 
most  cases  it  can  be  proved  to  have  been  gradually  introduced  from 
some  opening  above,  and  not  from  apertures  fronting  the  present  val* 
leys,  which  have  in  most  cases  been  laid  bare  by  the  subsequent  denu* 
dation  of  the  channel  of  the  present  rivers,  when  the  level  of  the  ocean 
subsided  :  the  strata  of  soil  can  be  divided  into  the  finest  laminae,  and 
very  often  thick  strata  of  stalagmite  separate  one  bed  of  soil,  and  its 
contents,  from  the  next. 

Having  proved  that  the  fossil  caves  vary  in  their  contents  from  local 
circumstances,  and  that  they  have  been  filled  in  very  long  periods,  M. 
TouENAL  comes  to  the  important  question,  whether  the  cave  deposit 
ever  contains  human  bones,  or  pottery  and  works  of  human  art ;  and,  if 
■o,  whether  these  objects  appear  to  be  coeval  with  the  other  matter  of 
the  caves ;  in  fact,  whether  man  was  or  was  not  contemporaneous  with 
animals  now  considered  to  be  extinct,  and,  as  it  were,  belonging  to  a 
former  creation. 

Human  remains  had  been  long  since  observed  both  in  what  was 
called  diluvial  day,  and  in  the  soil  of  caves ;  but  their  presence  was 
deemed  accidental,  and  it  became  a  dogma  of  the  science  that  man 
existed  not  in  a  fossil  state.  The  recent  discovery  however  of  the  caverns 
of  Aude,  Herault,  and  Gard  exposed  a  vast  magazine  of  human  bones 
and  antique  pottery  inclosed  in  the  self-same  matrix  with  the  hy»na,  lion, 
tiger,  stag,  and  numerous  other  animals,  all  of  extinct  $pecie$,  Atten* 
tion  was  thus  once  more  awakened  to  the  subject,  and  MM.  De  Ssrrm, 
Chribtol,  and  Touenal,  after  an  attentive  and  conscientious  f'Tflmina- 
tion,  have  come  to  the  conclusion  that  all  these  objects,  are  of  the 
same  date ;  whence  it  results  that  man  was  the  companion  of  animulf 
now  considered  extinct  and  fossil.  The  grounds  of  their  opinion  are  ;— 
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the  equal  change  which  the  bones  have  undergone  :  their  mode  of 
deposit :  the  variety  of  species  in  some  of  the  animals,  which  denotes 
domesticity  ;  and  the  occurrence  of  extinct  species  bearing  the  marks 
of  cutting  instruments.  The  problem  being  thus  resolved*  it  follows 
that  man  must  also  be  included  among  the  fossil  species,  or  rather  that 
the  sudden  transition  from  one  condition  of  being  to  another  most  be 
disallowed,  and  that  the  same  gradual  alteration  of  species,  already  so 
fully  developed  by  M.  Deshatbs  in  his  comparison  of  the  fossil  shells 
of  the  different  periods  of  the  tertiary  formations,  must  be  extended  to 
animals,  and  perchance  to  man  himself:  that,  in  fact,  the  barrier  of  fossil 
and  non-fossfl  must  henceforth  be  a  distinction  of  convenience  only,  to 
separate  such  remains  as  may  be  found  buried  in  the  regular  geological 
strata,  from  those  of  more  modem  or  accidental  inhumation. 

M.  Dbsnotbes  however  suggests  that  these  bones  may  be  compara« 
tively  modern,  and  that  they  may  belong  to  the  primitive  Gauls,  who 
lived  in  caverns.  This  opinion  accords  well  enough  with  the  circumstances 
of  the  cavern  at  Miallet,  in  which  M.  Tbissibr  found  little  figures, 
fragments  of  jars,  bracelets,  &c.  but  it  will  not  at  all  apply  to  the  other 
localities  described,  and  in  which  the  mixture  of  bones  is  so  decided. 

Great  light  is  thrown  by  these  discoveries  on  the  before  ill-explain- 
ed fact  of  the  occurrence  of  human  bones  in  the  breccias  of  Cagliari, 
Nice,  Gibraltar,  and  Tripoli,  which  contain  marine  shells,  and  seem  to 
prove  that  the  level  of  the  sea  was  once  150  feet  higher  than  at  present : 
the  caves  generally  betoken  an  equal  height  of  the  running  streams 
which  are  supposed  to  have  gradually  silted  up  the  caverns. 

The  shell  deposit  of  Cape  St.  Hospice,  near  Nice,  also  contains  bro* 
ken  pottery,  and  the  same  has  been  observed  in  the  bone-breccias  of 
'Dalmatia  and  Syria,  which  contain  human  bones,  as  does  the  ossiferous 
sand  of  Bades  near  Vienna. 

M.  Boub'  rightly  observes  that  such  foots  are  of  too  frequent  occur- 
rence to  allow  of  explanation  on  the  ground  of  any  accidental  intro- 
duction during  the  period  to  which  history  extends.  They  all  testify 
a  lowering  of  the  ocean  level  with  respect  to  the  land,  caused  by  the 
upheavement  of  the  latter,  and  thus  render  it  evident,  that  these  changes 
have  been  in  action  subsequent  to  the  existence  of  man  on  the  globe. 

M.  TouRNAL  and  other  French  naturalists,  further  suppose  that 
'  several  races  of  men  have  successively  had  possession  of  our  continents. 
'iThe  form  of  the  skulls  found  at  Vienna  is  stated  to  approach  to  the 
African  or  Negro  type.  Those  discovered  in  the  fluviatile  marl  of  the 
Valley  of  the  Rhine  and  Danube  exhibit  a  close  resemblance  to  €he  heads 
'of  the  Karaibs  or  those  of  the  ancient  inhabitants  of  Petit  and  Chili.  It 


Digiti 


ized  by  Google 


I 


1 838.]  /Nmi  M  tke  souik  of  FrMmee.  634 

19  of  course  in  vain  to  seek  in  the  most  ancient  histories  of  these  coun- 
tries for  any  tradition  of  the  violent  commotions  which  the  crust  of 
the  earth  has  endured  (as  is  now  proved),  since  man  became  its  tenant. 
Geology  alone  can  seek'to  unravd  the  general  facts  in  an  uncertain  thread  of 
events,  through  the  gradual  development  of  the  records  carefully  treasured 
in  caves  and  strata,  and  written  in  actaal  S3rmbols  of  life  of  less  equivocal 
interpretation  than  Egyptian  hieroglyphics.  But  the  subject  is  yet  new, 
Che  facts  limited,  and  we  must  be  cautioned  against  coming  to  any  con«' 
elusions  without  the  most  mature  and  impartial  examination.  It  is  to 
this  philosophic  caution  perhaps  that  we  must  attribute  the  silence  of 
Mr.  CoNTBBARB  ou  SO  interesting  atopic,  in  his  report  on  g^olog^  to  the 
British  Association  in  1832.  After  alluding  to  Professor  Bucklano'^ 
acute  observatioms  on  the  numerous  bone  caverns  of  England  and  QeV'^ 
many,  "  which  have  thrown  to  much  light  on  the  particulars  of  the  his*' 
lory  of  so  many  long-extinct  races  of  animals,  and  proved  beyond  m 
doubt  that  they  were  originally  the  inhabitants  of  the  districts  where 
their  remains  are  now  found;'*  he  briefly  adds,  "but  still  on  many 
questions  connected  with  this  curious  and  interesting  subject,  especially 
the  relative  age  of  the  human  bones  occasionally  found  in  the  same 
cavern  (as  at  Bize  in  the  South  of  France),  we  are  bound  to  compare  the 
opposite  views  of  Dn  Sberbs,  Christoit,  and  Tournal,  with  those  of 
BucKLAND,  with  whom  however  Dbsnotbrb  appears  entirely  to  agree^'* 

The  kst  edition  of  Dbla  Bbchb's  manual  also  barely  alludes  to  the 
fact  of  human  bones  having  been  lately  found  in  the  same  mastf 
with  the  remains  of  the  extinct  rhinoceros  and  other  animals  usuallf 
discovered  in  oavems. 

We  have  dwelt  at  some  length  on  this  novel  subject,  in  hopes  of  draw-* 
ing  the  attention  of  our  Indian  geologists  more  zeabusly  to  prosecute 
their  investigation  of  the  new  field  of  organic  remains  now  opened  td 
their  labours  in  the  day  of  the  Dodb  and  the  banks  of  the  Jamna.  Should 
it  be  proved  that  the  bones  of  man  are  there  really  imbedded,  and  that 
the  animals  found  witii  him  are  (like  the  ^phant  of  Jabaipmr)  of  the 
existing  Asiatic  species,  it  will  form  a  strong  and  very  important  link 
of  connection  between  the  state  of  things  at  two  distant  epochs  of  our 
globe,  now  distinguished  as  the  recent  and  the  fossil  periods. 

In  digging  wells  in  the  D^dh,  or  in  any  part  of  the  upper  Oaa^etie 
]dain,  the  search  for  fossU  bones  at  considerable  depths  should  not  be 
negketed,  even  under  the  sU«U  of  kankar,  which  ooeur  ahnoet  every 
where  in  the  ydtow  clay.  We  might  not  dkspeir  even  of  finding  bonee 
nt  the  loweriAOBt  depth  to  which  we  have  bored  in  Cakntta,  fbr  th# 
yellew  clay  nder  the  bhie  alluvial  beds  contaias  kankar^  andis  of  the 
•ame  apparent  age  as  that  of  the  Doab.  J.  P. 
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VI. — Further  particulars  of  the  Earthquake  in  Nepal.  By  A.  Campbdl, 
Esq,  Assistant  Surgeon  attached  to  the  Residency,         ^^ 

In  porsoance  of  the  attempt  made  before  to  note  the  destmctiTe 
effects  of  the  earthquake  of  the  26lh  August  last,  throughout  the  valle/ 
of  Nepal,  and  its  immediate  neighbourhood,  and  with  the  hope  of  shew* 
ing,  as  correctly  as  my  information  will  permit,  the  probable  seat  or 
central  point  of  the  commotion,  I  beg  to  offer  the  following  memo- 
randa of  other  places  at  which  the  shock  was  experienced,  as  well  as 
its  comparative  degree  of  intensity  at  each. 

The  means  of  estimating  the  violence  of  this  phenomenon  are  of 
course  most  defective,  if  not  wholly  inadequate  to  the  purpose ;  but  in 
absence  of  better  data,  the  ascertained  amount  of  damage  done  to  the 
frail  and  perishable  works  of  man,  may  be  received  as  an  index  of  its 
intensity  at  one  place,  compared  with  that  of  another,  and  in  conformity 
to  this  mode»  it  would  appear,  that  the  most  extreme  violence  of  the 
shock,  as  far  as  its  occurrence  is  as  yet  known,  was  expended  within  a 
tract  of  country  extending  from  this  side  of  the  great  Himalayan  range 
on  the  north,  to  the  course  of  the  Ganges  on  the  south,  and  from  the 
Ariin  river  (in  the  Nepal  hills)  on  the  east,  to  the  western  braochea 
of  the  Tristil  Ganga  on  the  west,  comprising  a  space  of  aboat  200 
miles  from  north  to  south,  and  150  from  east  to  west.  In  this  space, 
the  valley  of  Nepal,  though  not  geographically  the  centre  point,  is  tao9t 
assuredly  the  portion  that  has  suffered  the  greatest  violence  of  the 
calamity ;  and,  unless  the  inexplicable  producing  causes  have  been 
expended  in  the  frequent  and  severe  shocks  that  have  to  this  day  con- 
tinued to  recur,  we  may  from  our  experience  of  the  progress  of  earth* 
quakes  in  other  parts  of  the  world,  with  reason,  as  we  ooght  with 
resignation,  look  forward  to  further  and  more  violent  exhibitions  of 
the  same  terrible  nature. 

In  the  notice  of  the  earthquake  by  the  Secretary  of  the  Asi- 
atic Society,  in  his  Journal  for  August,  he  expressed  a  belief, 
that  the  greatest  intensity  of  the  shock  would  be  found  to  have  occur- 
ed  beyond  the  Himalaya,  in  the  direction  oiLassn;  and  judging  by 
the  direction  from  which  the  shock  was  felt  to  have  proceeded,  and  its 
iftteasity  in  the  valley  of  Nepal,  such  was  the  probability,  thoegh 
other  has  turned  out  to  be  the  fact,  and  that  upon  good  authority. 

The  recent  return  fromPekin  of  an  Embassy  from  Nepal*  to  the  court 
of  the  Celestial  Emperor,  has  furnished  authentic  inlotmation  on  this 
sob}ect,  which  otherwise  might  have  been  long  wanting ;  and  the  whole 
tenor  of  it  shews  that  the  great  Himilayan  range  itself,  and  the  ooentry 
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on  tkk  side  of  it,  was  alone  the  theatre  of  the  earthquake's  presence, 
and  that  it  was  not  even  in  the  slightest  degree  felt  heyond  a  very 
short  distance  on  the  Tihettm  side  of  those  huge  mountains.  The 
Embassy  was  at  La$8a,  on  the  26th  of  August,  when  and  where  the 
shock  was  not  experienced.  At  Digarchi,  in  the  following  month,  it  first 
received  accounts  of  its  occurrence  from  Nepal ;  to  the  inhabitants  of 
that  place  the  circumstance  was  known  only  from  reports  brought  from 
this  side  of  the  mountains ;  along  the  road  from  Digarchi,  the  answer  to 
all  inquiries  was  the  same,  "  No  earthquake  on  the  26th  of  August," 
and  not  until  its  arrival  at  Tingri  was  it  found  that  the  shock  had 
been  felt.  Tingti  is  a  small  Chinese  post,  immediately  beyond  the 
gpreat  Him&laya,  and  the  first  stage  on  the  table  land  (as  it  is  called) 
of  Tibet,  going  from  hence  to  IrOtM,  (by  the  Kiiti  or  eastern  pass 
from  the  valley  of  Nepal.)  From  Tmgri  to  Kirung,  a  distance  of 
8  or  10  marches,  the  route  is  nearly  due  west,  runiiinj;  along ;  and 
through  the  northern  side  of  the  Himalaya,  and  throughout  this  tracts 
though  but  thinly  inhabited,  authentic  reports  of  the  occurrence  of  the 
■hock  were  received.  By  Kimng  (the  eastern  pass  from  the  valley 
into  Bhote),  the  Mission  penetrated  the  great  range,  and  at  each  stage 
(four  in  number  through  the  pass),  intelligence  of  the  occurrence  was 
communicated  by  the  few  individuals  who  inhabit  that  wild  and  sterile 
region.  But  such  information  was  not  required,  as  its  efifeots  were 
sufficiently  manifest :  in  the  village  of  Kirung  itself,  supposed  to  con- 
tain 400  houses,  60  were  fairly  demolished,  and  many  more  serioudy 
ii^ured  :  two  men  had  been  killed  under  the  ruins  of  their  houses,  and 
about  a  dozen  wounded.  From  the  exit  of  the  pass  to  Kaikfiumd4 
there  are  no  towns  along  the  route,  and  scarcely  any  villages ;  but  at 
many  places,  insulated  houses  of  the  mountaineers  had  been  thrown 
down,  and  the  precipitous  banks  of  hills  and  mountains  had  been 
hurled  into  the  subjacent  valleys. 

This  shews  the  extent  of  damage  done  towards  the  north,  and  ena- 
bles US  to  fix  upon  the  line  of  Tingri  (Lat.  28^  as  the  northern 
limit,  of  the  earthquake's  presence,  and  reports  would  shew  that  of 
Jabti^r  and  CulaUta  to  have  been  the  southern  one.  RnngpUr* 
defines  the  east  and  Dehli  the  west. 

North-east  from  KaihmandU,  as  far  as  Duika  and  Kuti,  the  violence 
of  the  shock  would  seem  to  have  been  greater  than  in  the  valley.  West 
firom  JJCsMmmicU  it  diminished  at  every  step.  At  Gorkha,  only  two 
houses  were  destroyed ;  at  Palpa,  none ;  and  at  DoH,  on  the  borders  of 
Kmuumy  the  shock  was  felt,  but  not  by  any  means  severely.  It  will 
*  Mr.  Waltbks  informs  me  that  it  was  ibo  felt  at  Chittagong.^Eo. 
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istnlce  every  one  as  remarkable,  that  while  here,  the  abode  waa  man 
TioleDt  than  elsewhere,  its  effects  should  not  have  been  felt  equally  at 
as  great  a  distance  from  hence  to  the  north  as  to  the  aouth.  Why  thia  ? 
is  the  natural  question,  but  who  can  answer  Tvbere  all  are  in  darkneaa. 
Other  explosive  forces  spread  equally  in  all  directions,  thia  did  not; 
granting  that  the  centre  was  where  the  violence  waa  greatest.  To 
the  south,  the  country  is  a  level,  uninterrupted  plain*  calculated  to  htd* 
litate  the  rapid  transmission  of  the  agitating  force*  while  to  the  north 
are  the  mightiest  mountains  of  the  world ;  it  may  therefore  be  supposed, 
that  the  quantity  of  force  expended  in  reaching  to  the  summita  of  tha 
Himalayan  peaks,  and  in  shaking  like  molehills  the  whole  of  the 
mountain  region  around,  could  not  be  far  short  in  intaaaity  of  that 
required  to  agitate  slightly  the  plains  to  the  southward,  even  to  the 
distance  above  recorded.  In  this  light,  it  may  be  imagined,  that  tha 
explosive  force  may  have  spread  itself  equally  on  all  sides,  the  greater 
surface  distance  to  which  it  reached  towards  the  south  being  balanced 
by  the  immense  vertical  spaces  it  traversed  in  shaking  from  their  bases 
to  their  summits  the  innumerable  bilk  and  mountaina  of  the  eztenaiva 
region  lying  between  the  plains  of  Hindustan  and  those  of  Tibet. 

I  subjoin  an  accurate  register  of  the  shocks  which  have  occurred 
up  to  this  date,  given  me  by  Captain  Robinson.  Many  of  them  have 
been  severe,  and  throughout  the  whole  course  of  these  visitationa. 
there  have  been  two  distinct  varieties  observed  in  the  character  of  the 
shocks  :  all  those  at  the  commencement  were  of  undulatory  or  awing« 
ing  kind  ;  the  others  wanted  this  sweU,  and  were  a  violent  op  and 
down  shaking,  with  little  lateral,  motion.  The  firat  may  be  called  tha 
horizontal,  the  latter  the  vertical,  variety.  The  former  alone  have  been 
destructive  to  property,  while  the  latter,  from  the  greater  noise  by 
which  they  are  accompanied,  and  the  more  nqpid  oacJUatioiia  of  the 
ground,  are  perhaps  the  more  terrifying. 

a^t9r  ^f  Bdrtkguaiti  eMperimeed  ai  Kaikmandd,  fnm  26M  AM§fui  f  S6M 
November,  1833,  ittehuiee. 


Date. 


August     26tb, 


27tb, 

28th, 

30th, 

31«^ 

Sept.  1,  to  11th, 

October      4th, 


Time, 


One  at  5h.  55in.  p.  m.  another  at 
lOh.  50m.  p.  M.  10-58  p.  m.  was  the 
tine  the  great  one  commenced,and 
its  duration  was  three  minutes. 
4-53  A.  u.  5-20  A.  M.  5-26  a.m. 
7-15  A.M.  4-55  P.M. 
4  shocks,  one  at  9  a.  m. 
2  during  the  night, 
10  shocks, 
7-30  a.  M.  a  smart  one,  1  minute's 
duratioii. 


Remarkg. 


AU  of  the  ondidating  kiad,  aa 
well  as  nine  othefs  that  occaired 
during  the  same  night. 

Also  undulatory. 
Also  uudulatory. 

Slight. 

Slight. 

This  was  a  serera  oiie,aad  of 
the  vertical  kind ;  it  was  fdt  at 
Gorakhp&r  and  AUahabad. 
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Date, 

Time. 

Remm'h. 

October   18th, 

i-55,  p.  M.  severe,  andnshered  in 

Same  character  as  last  one ;  was 

with  a  loud  Doise. 

felt  sliffhdy  at  Allahabad,  lasted 
here  at  least  a  minute. 

26tb, 

10-37,  A.  M.  Blight 

NOTUDDCT  Htn. 

U35  A.  M.  slight. 

16th, 

At  IDidDight,  slight 

26th, 

11-45  p.  M.  severe. 

This  was  of  the  up  and  down 

In  all,  39  shocks  have  been  not- 

kind, lasted  a  minute,  and  occur- 

ed :  many  sUght  ones  have  occur- 

ring at  the  full  moon,  when  the 

red  besides. 

whole  people  of  Nepal  were  pray- 
ing at  Paspntnath,  excited  a  great 
commotion,  and  was  the  only  in« 
stance  where  the  prophecies  of  the 
Brahmins  were  realized,  although 
a  hundred  lucky  moments  had  for 
the  last  three  months  been  deter- 
mined on  for  the  occurrence  of 
violent  shocks. 

VII. — Note  on  the  Fossil  Palms  and  Shells  lately  discovered  on  the  Table- 
land of  Sdgar,  in  Central  India.  ByH.H,  Spry,  Esq.  Bengal  Medical 


Service. 


\& 


l1 


[Read  at  the  Meeting  of  the  36th  December.] 
Some  months  since,  when  I  forwarded  a  specimen  of  the  silicified  palm 
trees,  I  stated  that  the  trap  hiUs  abont  Sdgar,  which  are  at  an  eleva- 
tion of  upwards  of  2000  feet  above  the  sea,  formed  an  amphitheatre, 
not  however  in  one  continuous  circle,  but  with  here  and  there  a  break. 
Within  this  circle  of  trap  hills,  I  ought  to  have  stated  that  a  second  jutted 
but  of  compact  red  sandstone,  but  of  a  less  elevated  extent,  being  por* 
tions  of  the  gpreat  Vindya  range. 

I  took  occasion  to  advert  to  the  former  of  these  two  formations, 
because  it  was  at  the  foot  of  the  portion  that  ranges  along  the  Jabot" 
pHr  road :  the  limestone  bed  (travertine  and  crystallized  calcareous 
spar)  projects ;  on  which,  mixed  with  the  trap  debris,  the  silicified  fossil 
trees  are  found.  I  lay  stress  on  the  word  silicified,  for  it  seems  singular 
that  silex  should  be  the  fossilizing  mineral  of  remains  found  on  a  calca- 
reous bed.  It  would  seem  to  inidicate  that  the  bed  these  remains  now 
repose  on  could  not  have  been  the  place  of  their  growth*,  but  that  they 
must  have  been  projected  from  a  distance ;  and  yet  the  distance  could 
not  have  been  great,  for  although  the  splintered  condition  of  the  trunks 
would  indicate  that  a  powerful  force  had  been  applied,  the  attachment 
still  of  all  the  tender  tendrils,  so  peculiar  to  the  palmata  species,  to  the 
thicker  parts  of  the  roots,  and  which,  though  perfectly  fossilized,  may 

*  The  constant  occarrence  of  flints  In  chalk  is  soAcient  to  outweigh  this  objee- 
tioD.— Ed. 


Digiti 


ized  by  Google 


6*3  Note  on  the  Fossil  Pa/Au,  [Dae. 

be  easily  broken  odT,  clearly  thews  how  little  the  abrasion  most 
have  been.  That  however  their  present  site  is  not  their  original  one, 
seems  now  to  be  farther  confirmed  by  the  discovery  of  a  bed  of  fossil 
shells  (univalves  reversed),  only  distant  about  half  a  mile,  and  ap- 
parently in  a  continuation  of  the  same  limestone  bed  as  that  on  which 
these  palm-trees  lie*.  In  the  one  case,  however,  the  calcareous  for- 
mation forms  the  surfade  soil,  whereas  in  the  latter  it  is  covered  by  17 
feet  of  hard  and  soft  basalt. 

The  discovery  of  these  shells  was  made,  as  discoveries  of  the  kind 
nsnally  are,  by  accident,  at  the  foot  of  the  trap  hills  beside  which  the 
Jabalpdr  road  mos  ;  a  well  had  been  dug -some  14  years  ago,  and  with 
the  stones  turned  out  of  it  a  small  hut  had  been  erected.  It  was  in  a 
lump  of  the  ont-turned  limestone  deposit  (travertine),  a  large  shell  was 
observed,  and  inquiry  discovered  the  original  locale  of  it  to  have  been 
the  centre  of  the  well ;  the  sides  of  the  well  had  been  built  up  with  red 
sandstone,  and  it  was  necessary  to  sink  a  shaft  beside  it  to  get  at  an 
accurate  knowledge  of  the  site.  I  caused  specimens  of  the  different 
strata  to  be  preserved,  at  the  same  time  noting  their  depth  respectively : 
a  sample  of  each  stratum,  as  well  as  specimens  of  the  fossils,  I  have  bad 
the  pleasure  of  forwarding  for  the  museum  of  the  Society.  I  am  unable 
satisfactorily  to  determine  whether  the  shells  are  of  marine  or  terrestrial 
origin.  The  opinion  here  is  that  they  are  marine :  a  striking  peculiarity 
in  them  is  that  they  are  all  reversed,  and  some  are  much  more  flattened 
than  others. 

The  surface  soil,  (No.  1)  as  well  as  Nos.  2,  3  and  4,  are  well  marked, 
and  the  transition  from  one  to  the  other  is  as  abrupt  and  sudden  as  the 
specimens  furnished.  No.  5  is  not  so  well  marked.  I  have  called  it 
wacke.  It  pervades  as  a  sub-soil  a  large  portion  of  the  tn^  toil  about 
Sdgar,  A  coarse  analysis  which  I  made  of  some  from  a  well  about  a 
mile  from  the  fossil  well,  gave  me  -, 

Specific  OraFity,  3,600. 

riK>8s  by  drying, 34 

Magnesia, 18 


r 


j  P«n»yd«  iron, «••••     9V 

I  SiUeeou*  aand, 100 

Ilcs, ^ 


•  The  sanezed  topographical  sketcb  (Plate  XXVI),  which  I  am  eaabled  lo  fvniiih 
through  the  kindness  of  Capt.  Macoonalo,  of  the  trigonometrical  anrrey,  will 
oonvey  a  better  idea  of  the  locale  of  the  two  sites  than  any  written  descriptioa. 
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When  first  dag  oat  it  is  friable  and  has  a  very  gritty  feel,  falling 
abroad  on  being  thrown  into  water  like  lime  when  it  is  slaking.  la 
the  sample  I  have  sent  I  find  several  minute  nodules  of  carbonate  of 
lime,  which  will  of  course  alter  the  results  as  given  above.  No.  7  is  a 
coarse  silicious  grit,  and  No.  8  is  basalt  again.  Beyond  which  I  did  not 
consider  it  necessary  to  extend  my  search. 

I  do  not  venture  to  oflfer  any  hypothesis  on  the  discovery  of  the 
above  interesting  facts,  but  content  myself  by  bringing  to  the  notice  of 
the  members  of  the  Asiatic  Society  of  Calcutta  the  singular  circum- 
stance of  shells  in  a  high  state  of  preservation  lodged  in  a  calcareous 
bed,  being  found  in  the  midst  of  volcanic  matter.  I  hope  some  day  to 
be  able  to  ascertain  the  limits  of  the  fossil  beds. 

The  following  is  a  section  of  the  shaft : 

1 .  Surface  soil,  black,  3  feet. 

2.  Soft  basalt,  2|  do. 

3.  Hard  basalt,  7  do. 

4.  Soft  basalt,  1|  do. 

6.  Wacke  with  nodules  of  limestone,  3  do. 

6.  Travertine  with  imbedded  shells,  1^  do. 

7.  Coarse  silicious  grit,  2  do. 

8.  Hard  basalt. 


YllL— Meteorological  Register  at  Barelly,  m  1831.     By  U.  S.^oul-   ^ 

derson,  Esq.  y(V 

Mi^.  Bar.  32»  T.  A.    M,  B.    May.  Bar.  32*  T.  A.    M.  B. 


8 
11 
12 

13 

14 


15 


16 


17 


3  P.  M.  . 

5  P.  M.  . 
7f  A.  M.  . 

3  50  P.  M. 
Noon  . .  . . 

2  40  P.  M. 

6  A.  M.  . 
9§  A.  M.  . 
bi  P.  M.  . 

10  P.  M.  . 

6i  A.  M.  . 

9  A.  M.  . 
Noon 

3i  P.  M.  . 

bi  P.  M.  . 

7i  A.  M.  . 
10  A.  M.  . 
Noon 

4  P.  M.  . 
Sunset .... 

6^  A.  M.  • 


28.914 
.739 
.836 
.803 
.908 
.857 
.844 
.889 
.820 
.851 
.893 
.935 
.921 
.858 
.830 
.972 
.965 
.965 
.905 
.886 
.914 


102 
106 

81 
105 

98 

99 

83 

92 
102 

92 

84 

91 

98 
103i 
102 

89 

96 
100 
102 
100 

86 


73 

66 

74 

75 

75 

70 

74 

75 

75 

69i 

73 

75 

76 

76 

73 

77 

77 

77 

76 

72 


17 


18 


19 


20 


21 


22 


Noon 

Sunset 

10  P.  M.  . 

6  A.  M.  . 
9  A.  M.  . 

2  P.  M.  . 
4  20  P.  M. 

7  A.  M.  . 
9§  A.  M.  . 

Noon  ..  .. 

3  P.  M.  . 
9i  A.  M.  . 

3  P.  M.  . 
Sunset  .... 

6  A.  M.  . 
9  A.M.. 

4  P.  M.  . 
Sunset  .... 
12  P.  M.  . 

7  A.  M.  . 
9  A.  M,  . 


1.930  100 
.815  100 


.850 
.833 
.847 


.846 
.880 


94 
78 
91 


.791  103 

.756  104 

.814  92 

.848  98 

.814  102 

.752  104 

.894  95 

.834  103 

.815  101 


81 
93 


.823  104 

.838  100 

.853  90 

.878  88 

.921  92 


76 

75 

73 

63 

73 

72 

74 

71 

76 

77 

76 

75 

75 

75 

65 

73 

75 

74§ 

68 

70 
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Ma 

r-        Bar.  32^  T.  A. 

M.B. 

/Idle,  1831.    Bar.  32^  T.  A. 

M.B. 

22 

Noon  ..  .. 

28.903 

99 

74 

3 

7  P.  M.  . 

28.652 

98 

8lf 

4  P.  M. . 

.821 

103 

76 

10*  P.  M. . 

.673 

96 

82 

23 

6  A.M.  . 

.913 

82 

68 

4 

7*  A.  M.  . 

.779 

92 

82 

9  A.  M.  . 

.961 

91 

72 

V3  A..  M.  . 

.797 

94 

82 

3  P.  M.  . 

.886 

102 

77 

1  P.  M. . 

.777 

100 

84 

6  P.  M.  . 

.851 

100 

76 

Sunset 

.677 

100 

82 

11  P.  M.  . 

.882 

91 

74 

5 

8  A.  M.  . 

.839 

92 

82 

24 

7  A.  M.  . 

.924 

84 

72 

SnMct.... 

.721 

100 

83 

9  A.  M.  . 

.968 

93 

75 

10*  P.  M.  . 

.725 

97 

.  82 

4  P.  M.  . 

.876 

102 

76i 

6 

6*  A.  M.  . 

.823 

90 

80 

26 

7  A.M.. 

.960 

84 

73 

10  A.  M.. 

.641 

94 

82 

Noon  .... 

.978 

102 

75 

3*  P.  M.  . 

.727 

100 

83* 

Sunset 

.880 

100 

75 

Sunset 

.557 

99 

82 

26 

6  A.  M.  . 

.961 

84 

74 

10*  P.  M.  . 

.743 

94 

81* 

Noon  ..  .. 

.996 

101 

78 

7 

7  A.M.. 

.805 

91 

80 

Sunset  .... 

.894 

100 

75 

9  A.  M.  . 

.857 

90 

80* 

27 

7  A.  M.  . 

.971 

88 

74 

4  P.  M.  . 

.757 

97 

82 

9  A.  M.  . 

.976 

94 

75* 

Sunset .... 

.773 

91 

82 

Noon  .... 

.940 

102 

78 

10  P.  M.  . 

.835 

87 

78 

3  P.  M.  . 

.898 

104 

78 

8 

7*  A.  M.  . 

.899 

87 

79 

5  P.  M.  . 

.858 

104 

77 

10  A.  M.  . 

.904 

93 

80* 

10  P.  M.  . 

.860 

97 

76 

Sunset  .... 

.768 

94. 

83 

28 

6  A.M.. 

.900 

85 

73 

10  P.  M.  . 

.829 

92 

81 

9  A.  M.  . 

.928 

94 

77 

9 

7*  A.  M.  . 

.926 

81 

75 

Noon  .... 

.898 

102 

79 

10  A.  M.  . 

.935 

81* 

76 

11  P.  M.  . 

.852 

92 

71 

4  P.  M.  . 

.865 

90 

80 

29 

7  A.  M.  . 

.855 

88 

70 

14 

8  A.M.  . 

.884 

89 

81 

9  A.M.. 

.888 

94 

73 

Noon  ..... 

.891 

91 

82 

7  P.  M.  . 

.794 

100 

74 

1*  P.  M.  . 

.858 

91 

.82 

10  P.  M.  . 

.828 

95 

71 

4  P.M.. 

.804 

90* 

81 

30 

7  A.  M.  . 

.847 

88 

71 

Sunset 

.800 

90 

80* 

2  P.  M.  . 

.806 

102 

77i 

9*  P.  M.  . 

.802 

88 

82 

Sunset 

.755 

101 

76 

15 

7  A.  M.  • 

.803 

86 

82* 

31 

7  A.  M.  . 

.844 

90 

78 

9  A.  M.  . 

.819 

88* 

82* 

10§  A.  M.  . 

.845 

97 

79§ 

3  P.  M.  . 

.707 

95 

81 

Noon  .... 

.745 

101 

79 

10*  P.  M.  . 

.732 

91 

81* 

Sunset  .... 

.666 

100 

79 

16 

7*  A.  M.  . 

.755 

90 

82 

11  P.  M.  . 

.680 

93§ 

78 

2*  P.  M.  . 

.692 

98 

82* 

/tifw,  1831. 

Sunset 

.647 

97 

83 

1 

7  A.  M.  . 

28.736 

89 

76 

11*  P.  M.  . 

.725 

92 

82 

10  A.  M.  . 

.851 

94i 

791 

17 

7*  A.  M,  . 

.766 

91 

81 

Noon 

.742 

98 

80 

9  A.  M.  . 

.768 

93* 

82 

2  30  P.M.. 

.667 

102 

80 

2  P.  M.  . 

.724 

98* 

83 

4  P.  M.  . 

.634 

103 

79* 

10*  P.  M.  . 

.709 

94 

82 

6  P.  M.  . 

.581 

102 

78 

18 

7*  A.  M.  . 

.729 

92 

83 

8  P.  M.  . 

.597 

98 

78 

11  A.  M.  . 

.735 

96 

83 

11  P.M.. 

.615 

96 

78 

1*  P.  M.  . 

.705 

100 

82 

2 

7  A.  M.  . 

.712 

91 

80 

3  P.  M.  . 

.675 

101 

82 

10  A.  M.  . 

.758 

95 

82 

Sunset 

.657 

98 

82 

3i  P.  M.  . 

.660 

101 

82 

9  40  P.  M. 

.713 

95 

82 

6  P.  M.  . 

.612 

101 

81 

19 

7  A.  M.  . 

.787 

89 

81 

lOi  P.  M.  . 

.343 

96 

78 

9  A.  M.  . 

.822 

89 

82 

3 

6  A.  M.  . 

.769 

88 

79 

Noon  ..  .. 

.801 

94 

83 

9  A.  M.  . 

.808 

92 

80 

3  P.  M.  . 

.721 

96 

83 

Noon 

.807 

98 

81 

20 

8  A.  M.  . 

.805 

87 

82 

2  P.  M.  . 

.751 

100 

82 

2  P.  M.  . 

.777 

90 

m 

3f  P.  M.  . 

.709 

100 

82 

12  P.  M.  . 

.782 

87 

82 
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June,  1831.         Bar.  32»  T.  A. 

Jf.U. 

Tiiw,  1831.         Bat.  32^  T.  A, 

Af.B. 

tl 

7i  A.  M.  . 

28.805 

86$ 

81$ 

25 

2$  P.  M.  . 

28.684 

87 

84 

10    A.  M.  . 

.843 

88 

82$ 

10$  P.  M.  . 

.713 

85$ 

83 

Sunset  .... 

.734 

88 

81 

26 

7    A.  M.  . 

.767 

79 

79 

11    P.  M.  . 

.819 

861 

82$ 

9$  A.  M.  . 

.825 

80 

80 

22 

67  A«  M*  » 

.833 

86$ 

82 

Noon  .... 

.825 

82 

80 

Noon  .... 

.819 

95 

82$ 

Sunset  .... 

.813 

82$ 

80 

Sunset  .... 

.761 

94 

82$ 

9$  P.  M.  . 

.812 

82 

81 

10    P.  M.  . 

.810 

91 

82 

27 

5$  A.  M.  . 

.813 

81 

80 

23 

7i  A.  M.  . 

.817 

87 

81$ 

9$  A.  M.  . 

.844 

84 

81$ 

9    A.  M.  . 

.834 

90$ 

82 

Sunset 

.758 

86 

82 

2    P.  M.  . 

.791 

95 

82$ 

11    P.  M.  . 

.794 

82 

80 

10*  P.  M.  . 

.830 

85$ 

81$ 

28 

7$  A.  M.  . 

.806 

82 

80$ 

24 

5  40  A.  M. 

.765 

84 

80$ 

Sunset  .... 

.683 

89 

84 

9    A.  M.  . 

.778 

85 

82 

29 

8    A.  M.  . 

.759 

84 

81$ 

Sunset 

,673 

88 

83$ 

Sunset .... 

.758 

78 

77 

10    P.  M.  . 

.725 

86 

84 

10    P.  M.  . 

.794 

82 

81$ 

25 

7i  A.  M.  . 

.707 

86$ 

84 

30 

7    A.  M   . 

.839 

82 

80 

94  A.M.. 

.727 

87 

84 

9    A.  M.  . 

.859 

81 

80 

The  detached  thermometer  was  in  an  open  northern  verandah,  the 
moistened  bulb  thermometer  was  inside  the  boose.  The  barometer 
was  a  plain  tube  with  brass  scale.  The  barometer  tube  was  filled  with 
unboiled  mercury,  and  the  air  gathered  and  extracted  by  repeatedly 
reversing  it.  In  the  "  Gleanings/'  for  October,  1831 , 1  mentioned  the 
altitude  of  Barelly,  gained  from  a  few  observations,  as  about  1080  feet.  I 
was  surprised  at  the  result  myself,  but  could  not  account  for  it.  I  think 
I  must  have  made  some  mistake  in  recording  the  observations,  or  per- 
haps in  adjusting  the  scale  to  the  tube.  The  barometer  with  which 
the  above  observations  were  made  was  precisely  similar  to  the  former 
one,  but  not  the  same.  A  set'*'  of  10  observations  in  May,  compared 
with  those  of  the  corresponding  times  in  Calcutta,  gives  altitude  of  Ba- 
relly,  feet  742.29.  Another  set  of  10  observations  in  the  same  month, 
feet  745.58  ;  a  3rd  set  of  10  in  the  same  month,  feet  730.32,  and  a  4th 
set  of  10  gives  feet  755.4,  and  a  set  of  31  observations  in  June  gives, 
feet  753.35.  With  the  former  tube  and  scale,  a  set  of  eight  observations 
in  May,  1830,  gave  the  altitude  of  the  "oaks"  at  Masuri,  6796 
feet  above  Calcutta ;  with  the  same  barometer  in  November,  the  same 


Ist  set  of  10 

Calcutta  Bwometer  29.617  Thermometer  92.94 

Bweilly 

28.891 

98.15 

2nd  ditto 

Calcntto 

29.560 

92.49 

BareiUy 

28.833 

99.7 

3rd  ditto 

Calcutta 

29.599 

93.67 

Bareflly 

28.885 

97.5 

4thaHto 

Calcutta 

29.663 

93.7 

Bareilly 

28.924 

98.7 

5th  ditto 

CalcutU 

29.487 

89.9 

Bareilly 

28.746 

92.5 
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year,  15  observations  gave  the  altitude,  feet  6777.7,  and  another  set  of 
10  made  it,  feet  6775.1,  and  then  the  latter  were  taken  after  a  long 
march  in  the  hills,  during  which  the  barometer  had  been  repeatedly 
refilled.  I  have  a  barometer  made  by  Bate,  on  the  principle  of 
Guy  Sussac's  syphon  barometer,  with  Captain  Kater's  improvements, 
(that  is  the  description  given  of  it,)  and  it  seetM  in  excellent  order. 
This  stands  about  .05  higher  than  a  barometer  of  the  above  simple 
make,  and  filled  in  the  same  easy  manner  as  above  mentioned.  (I  should 
mention  that  the  tubes  used  have  all  been  of  large  bore.)  Bat  I  have 
no  means  of  discovering  the  error  of  either. 

The  following  observations  were  made  at  Hardwar,  near  the  centre 
of  the  pass,  in  a  house  about  150  feet  above  the  bed  of  the  Ganges  : 

Bar,  32®.  Tker. 
1833,  May  24,     7|  A.  M.     28.216      84    at  10   P.  M.   saddenly  eame  a  cool 

9  20  A.  M.    .236      96        breeze  and  redaced  the  Ther.  to  91. 

Noon   ..         .224     100 

2    P.  M.         .182     106 

4    P.  M.         .103     104 

Sunset..         .107      99 

9§  P.  M.         .119      98 
„     25,     Sunrise..         .153       75 

7    A.  M.        .220      83 

9    A.  M.         .227      94 

Noon   ..         .219     102 

2    P.  M.        .187     106 
The  height  deduced  from  comparison  with  corresponding  altitudes  in 
Calcutta  is,  from  those  in  the  Journal*,  1214  feet  above  Calcutta,  and 
from  those  at  the  Surveyor  General's  Office,  1276  do. 

The  latter  are  more  numerous.  The  mean  of  these  would  be  about 
1245  feet,  and  if  the  estimated  altitude  above  the  river  be  deducted, 
it  would  leave  the  height  of  the  Ganges  at  Hardwar  above  Calcutta 
about  1095  feet.  The  barometer  used  was,  as  before,  a  plain  tub«, 
freshly  filled  with  mercury.  Though  not  tried,  I  suppose  the  depression 
of  the  moist  bulb  thermometer  must  have  been  near  SO**. 

In  elucidation  of  the  remarks  on  filling  barometers  when  the  air  it 
damp,  (vide  Journal  of  the  As.  Soc.  ii.  260.)  I  may  record  the  following 
experiments  made  by  myself : 

On  the  12th  July  last,  when  the  depression  of  the  moist  bulb  ther- 
mometer  was  9^*',  I  filled  a  tube  which  stood  exactly  the  same  as  one 
filled  on  the  drd  June,  when  the  air  was  very  dry ;  in  both  these  tubes 

»  My  barometer  stands  on  an  avera^  .044  lower  than  the  Surreyor  General's^ 
whidi  will  make  an  addition  of  50  feet  necessary  to  the  altitude  calculated,^£j>. 
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Thkrmometers. 

1st  Aug. 

Bng.Bar. 

Altd. 

Detd. 

M,B. 

Plain  tube. 

4  P.M. 

28.684 

86} 

87 

83i 

28.594 

5  P.M. 

.666 

do. 

do. 

do. 

.412 

.374 
.564 

6  P.M. 

.672 

86§ 

85 

83| 

.552 
.626 

1883.]  Aiiatie  Society.  645 

the  Biercmy  ttood  about  inch  .05  lower  than  that  in  the  English  baro* 
meter  above  mentioned. 

On  the  Ist  August,  I  emptied  the  tube  which  had  been  filled  on  the 
3rd  June  ;  and  refilled  it :  the  results  of  this  and  a  few  more  experi- 
ments I  give  below : 


tube  fresh  fiUed. 

tube  again  fiUed  after  re> 

maining  emptj  an  hour, 
tube  again  fiUed. 
tube  wiped  out  and  filled* 
ditto  ditto, 
tabe  wiped  out  very  care- 

fnUy. 

The  tube  was  wiped  with  an  iron  wire,  round  which  silk  was  bound 
for  about  six  inches,  and  on  the  last  occasion,  I  heated  the  silk  over  a 
fire,  and  kept  up  a  smart  friction  in  the  tube,  till  I  felt  a  sensible  heat 
from  it.  I  should  think  that  similar  results  might  always  be  gained. 
The  height  at  which  the  mercury  stood,  after  this  method  of  drying  the 
tube,  being  the  same  as  regards  the  English  barometer  as  what  it  was 
when  it  was  filled  in  very  dry  weather  on  the  3rd  June. 


IX. — Proceedings  of  the  Asiatic  Society, 
Wednesday  Evening,  the  26th  December,  1833. 

Captain  W.  N.  Forbes,  Engineers^  in  the  Chair. 

The  Proceedings  of  the  last  Meeting  were  read. — G.  A.  Bushbt^  Esq. 
proposed  at  the  last  Meetings  was  elected  a  Member. 

A.  Hamilton,  M.  D.  Surgeon  of  H.  M.  4l8t  Regiment  of  Foot^  at  MouU 
mein,  was  proposed  as  a  Member  by  Mr.  Twinino,  seconded  by  Mr.  Pbinsef. 
.  Messrs.  Mackenzie,  J.  S.  Stopfoad,  and  Mr.  A.  Bbattib,  proposed  by  Mr. 
Baoshaw,  seconded  by  Dr.  Tytler. 

A  letter  was  read  from  M.  J.  J.  Marcel,  Anden  Directeur  de  Tlmpri. 
merie  Royale,  Membre  de  la  Commission  d'Egypte^  &c.  requesting  to  know 
the  result  of  his  application  of  the  14th  July,  1830,  and  presenting  copies 
of  his  Translations  from  the  Arabic. 

Mr.  Marcel  was  elected  an  Honorary  Member  on  the  4th  January,  1839^ 
but  the  announcement  had  unfortunately  miscarried. 

A  letter  from  G.  A.  Bushbt,  Esq.  Officiating  Secretary  to  Government, 
General  Department,  intimatiiig  the  resolution  of  the  Right  Hon'ble  the 
Governor  General  in  Council,  that  the  privilege  of  franking  accorded  to 
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the  Secretary  of  tbeAdatk  Sedetf,  wUl  extending  to  ilia  Jowwl  rf  the 
Asiatic  Society,  should  cease  from  the  4th  June,  18S4. 

After  some  diseussioii,  the  Secretary  waa  empowered,  in  any  refreaeBta. 
tion  he  might  thiiJc  fit  to  make  to  the  Government,  on  the  plea  of  hia  en. 
gagement  to  print  official  documents  of  a  scientific  nature,  to  express  the 
earnest  desire  of  the  Society  for  the  continuance  of  a  privilege  which  has 
already  proved  so  highly  beneficial  to  the  interests  and  extension  of  Science 
in  India. 

Library. 

The  following  Books  wero  presented  : 

Marcbl's  Contes  Arabcs  da  Chbykh  El-mohdy,  for  July,  Aug-ust,  September, 
October,  and  November,  1832,  and  February,  March,  April,  and  May,  1833—^ 
the  Author, 

Journal  Asiatique,  64,  65— *y  the  Atiatie  Society  qf  Paris. 

Abdul  Muieed's  edition  of  the  Seyr-ul  MuUkherecn,  1  vol.— *sf  ike  EdiUrr. 

Sixth  volume  of  the  Traniactions  of  the  Medical  and  Physical  Society— «f  <Ac 

Society. 

Select  Speeches  of  John  Seijeant  of  Pennsylvania— «y  Herambanafh  ThaJtoor, 

The  following  works,  published  under  the  auspices  of  the  General  Com- 
mittee of  Public  Instructions,  were  forwarded  by  the  Secretary,  Mr.  J.  C. 
C.  SutherkiML 

Inaya,  vol.  4.  FaUwa  Alemgiri,  vol.  4. 

Kefaya,  vols.  3  and  4.  Raghuvansa. 

Aphorisms  of  Hippocrates.  Retnavali. 

Sudeedee.  Wilson's  Sanscrit  Dictionary. 

Meteorological  Registers  from  July  to  November,  1833— «y  tke  Swrvefor  Oem- 
ral. 

MS.  Register  of  the  Weather  at  Jorhal,  Assam,  (or  the  months  of  August  and 
September,  1833— Ay  Mr,  H,  Bi^e. 

The  following  books  were  received  from  the  book-sellers  : 

Lardner*s  Cabinet  Cyclopedia,  Herschef  s  Astronomy. 

, « Chronology  of  History. 

Read  an  extract  of  a  letter  from  Cf^tain  J.  B.  Jebvis,  Bombay  Engineera. 

The  letter  announces,  that  the  writer  is  engaged  in  the  publication  of  a  systematic 
account  of  the  weights  and  measures  of  India,  to  which  is  annexed  an  acconnt  of 
Indian  Chronology,  gleaned  from^  the  Vedas,  Siddhantas,  Purinas,  ftc.  and  bronght 
into  one  view  with  the  systems  that  have  prevailed  ia  all  ages  over  the  w^rkL 
Whence  be  ba»  deduced  that  all.  have  a  common  origin,  and  that  the  mcasaits  of 
time  ia  use  among  the  Bin^s  were  introduced  so  late  as  A.  D.  607*8.  The  wock 
is  in  octavo,  700  pages,  and  ia  now  nearly  through  the  press.  It  is  to  be  pabliabed 
by  subscription. 

Besolved,'  that  the  prospectus  be  circulated  among  the  member^  and  a 
list  of  subscribers  returned  to  Captain  Jebvis. 

AnHquUiM. 
A  large  L^ngiirft,  from  the  Jangira  reek — presented  by  Lieut.  T.  &  Bnn, 
JSngmeerB* 
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An  ancient  Hindu  gold  coin  (oorreBponding  with  No.  17  of  Wilson's  plates. 
As.  Res.  xvii.)  was  exhibited  to  the  meeting — by  the  same. 

Accurate  drawings  of  the  stone  kUh  or  column  now  lying  in  the  Fort  at 
Allahabad,  and  fac  similes  of  all  the  inscriptions  on  it;  and  a  small  fragment 
of  the  stone — ^by  the  same. 

A  paper  on  the  subject,  by  Lieut.  Bubt,  was  read. 

A  taiwar,  or  native  sword  of  iron,  dug  up  from  six  feet  under  the  bed  of 
the  Jamna  river,  was  also  presented  by  the  same. 

The  weapon  is  of  the  modern  form,  and  was  probably  lost  with  some  wreck  ;  it 
was  corroded  nearly  through  its  substance. 

A  manuscript  table  exhibiting  the  particulars  of  the  twenty-four  Jinas  of 
the  Budh  religion,  drawn  up  by  a  Pundit  at  Hyderabad — ^presented  by  Mr. 
£.  C.  Ravenshaw. 

Museum. 

A  piece  of  planking  and  copper  sheathing,  from  the  bottom  of  the 
Barque  Adele,  pierced  by  the  horn  of  an  unicorn  fish,  on  her  voyage  from 
Penang  to  Akyab,  on  the  2ith  Janiiary,  1833 — ^presented  by  Dr.  Twining, 
on  the  part  of  Dr.  Baker,  Civil  Surgeon  of  NoacoUy. 

The  following  extract  from  the  log  of  the  vessel  was  read  : 

Lat.  90  23'  53"  north.  Long.  96<>  31 '  45"  east,  at  8h.  3id.  p.  m.  of  the  84th  Jan., 
felt  a  sudden  very  severe  shock  aft,  whidi  made  the  vessel  shake :  could  not  ac- 
count for  it. 

26th  January.  Found  the  vessel  leak  slightly,  in  consequence  as  supposed  of  the 
shock. 

12lh  February.  Lying  at  Akyab ;  deared  away  sand-ballast,  to  examine  tb« 
cause  of  the  leak.  Found  a  rent  in  the  ship's  bottom,  caused  by  the  horn  0/  an 
unicorn  fish  thrust  through  the  copper  sheathing,  and  four  inches  of  planking  ;  the 
horn  protruded  seven  inches  on  the  interior,  and  had  been  snapped  oif  cloee  to 
the  copper  on  the  outside  by  the  struggles  doubtless  of  the  animal  to  disengage 
itself. 

Edward  Marguard,  Commander/* 

A  stuffed  Pangolin^  or  five-toed  Manis — ^presented  by  Dr.  Buruni. 

Two  tigers'  heads ;  the  skin  of  a  Boa  Constrictor^  14  feet  long ;  two  stuffed 
birds ;  two  triangles,  ornamented  with  peacock's  feathers ;  an  Assamese  hat, 
and  other  Curiosities  from  Assam^  were  presented  by  Dr.  Burlini,  in  the 
name  of  M.  B.  Biancbi. 

Further  specimens  of  the  Hoshungabad  coal  were  received,  from  Captain 

J.  R.  OUSELEY. 

Although  of  a  better  quality  than  the  former  specimen,  (see  page  485,)  this 
slaty  coal  is  sttU  very  inferior,  being  in  fact  little  better  than  a  bituminous 
shale ;  its  composition  agrees  nearly  with  that  of  the  specimen  inserted  ia  the 
table  of  India  coals,  page  283  of  the  Glb aminos,  vol.  iii. 

Specific  gravity 1.510 

Composition :>- volatile  matter..  ..   34.0^ 

Carbon 39.7  >  100.0 

Red  earthy  ash  . .  . .   26  3  ^ 
It  bums  with  a  good  flame,  and  leaves  a  slaty  ash. 
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Specimens  of  the  fossil  bones,  kankar,  and  rocks  extracted  from  the  bed 
of  the  Jamna — by  Lieut.  T.  8.  Bubt^  Engineers. 

These  form  a  valuable  addition  to  the  fossils  presented  in  the  name  of  Captain 
£.  Smith  at  the  last  Meeting,  and  they  contain  the  following  bones  not  found  im 
that  series  : 

14.  Fragments  of  the  tusk  of  an  elephant :  one  piece  of  rery  large  sise. 
The  patella  or  kneepan  of  ditto. 

13.     Teeth  of  the  camel  ? 

15.  Tooth  t)f  a  horse. 

Part  of  the  jaw  of  a  human  skull,  and  one  other  bone,  were  eridently  recent, 
burning'  before  the  blowpipe,  &c.  whereas  those  in  the  fossil  state  did  not  contain  the 
slightest  trace  of  animal  matter,  and  were  of  much  higher  specific  gravity  than  or- 
dinary bones :  the  animal  matter  seemed  principally  replaced  by  carbonate  of  lime 
and  day  iron.  Drawings  of  the  three  teeth,  marked  as  above,  13, 14,  15,  have  been 
inserted  in  the  Plate  of  Captain  Smith's  collection,  (PI.  xzv.  of  the  present  nnmber.) 

Lieut.  Burt  abo  presented  a  collection  of  nine  species  of  shells  found  in 
the  bed  cf  the  Jamna  at  Kdrim  Khdn, 

Captain  £.  Smith's  notes  on  the  kankar  formation^  and  on  the  fossil  bones, 
collected  in  the  Jumna  river^  were  then  read. 

Also  a  letter  from  Dr.  H.  H.  Spby^  on  the  subject  of  the  fosdl  sheUs, 
presented  by  him  at'a  former  Meeting. 

[Both  of  these  are  printed  in  the  present  number.] 

A  map  of  a  route  from  Hoshangabad  to  the  Fort  of  Makrai^  in  the  Elalu 
bhit  hills^  was  presented  in  the  name  of  Lieut.  R.  H.  Milbs^  with  remarks 
on  the  Goand  inhabitants^  and  on  the  features  of  the  country,  by  the  i 
officer. 

A  note  on  the  climate  of  the  fossil  elephant^  by  the  Rev.  R.  Evbbbst^  ^ 
read. 

(These  will  be  printed  in  an  early  number.] 

Thanks  were  voted  for  the  several  contributions  of  the  evening. 


X. — Miscellaneous, 
[original  communications.] 

l.— M)/e  on  the  Tailor  Bird's  Nest.  By  Lieut.  Gifford. 

"  I  send  you  a  tailor  bird's  nest  along  with  the  Jonrnal  of  the  Asiatic  Society,  in 
which  I  see  a  description  is  given  of  it.  This  is  the  third  nest  I  have  found ;  the  first 
one  was  built  in  a  banghen  bush  ;  the  two  last  in  a  low  thick  shrub  (name  I  know  not,) 
but  the  natives  make  a  reddish  dye  from  the  flower,  which  is  a  very  light  yellow 
colour,  with  pretty  large  leaves. 

The  specimen  I  send  you  was  constructed  of  three  green  living  leaves,  with  two 
small  old  (dry)  ones,  to  fill  up  a  space  where  the  living  ones  wonld  not  meet.  The 
leaves  were  sewn  together  with  raw  and  spun  cotton  ;  the  bird  is  a  light  brown 
above,  and  a  dirty  white  below,  about  four  inches  in  length  from  tip  of  bill  to  end 
of  tail :  the  mdHe  caU  the  bird  PkutH." 
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2.— JVb/«  on  the  InseripHon  on  the  Hindu  Coin,  (PI.  VlTt.  Fig.  15.; 

At  page  415  of  the  present  yolume  I  stated,  that  the  char.icters  of  the  inscription 
on  the  reverse  of  the  ancient  gold  coins  of  Hindu  fabrication  from  Kanonj,  repre- 
sented in  fig.  15,  and  in  sereral  coins  of  Plate  I.  toI.  xni.  Asiatic  Researches,  was' 
not  legible.  Mr.  Wilson  had  however  suggested,  that  the  three  first  letters 
agreed  with  the  ancient  Nagarf  characters  ijnir*  and  I  fin<J  on  referring  to  Dr. 
BABiNGTON'silccoimr  ^  the  Imcriptiont  and  Seulpiures  ai  Mah&malaip&r,  that  all 
of  the  letters  may  be  anqnestionably  identified  with  the  ancient  Sanskrit  characters 
of  the  Raika  sculpture,  so  ably  deeyphered  by  that  gendeman,  and  of  which  he 
has  given  a  complete  alphabet  in  the  same  volume. 

The  first  letter  is  probably  ^  rather  than  ir  or  Sf  although  as  observed  by  Dr. 
Babington,  these  letters  are  very  similar  in  form  ;  the  fourth  letter  is  if  and  the 
whole  word  thus  restored  becomes  clearly  ^7797:  hnt  the  meaning  is  still  as 
hidden  as  ever ;  and  if  it  be  a  prop^  name,  none  such  is  to  be  found  in  the  cata- 
logues of  Hindu  princes.^Eo. 

Z,— 'Radiation  in  Vatteyg, 

Mr.  W.  Cracroft,  in  1832,  made  the  following  observations  for  several  mornings 

at  snn-rise,  in  passing  over  the  Kasya  hills,  on  the  radiation  of  heat  to  the  sky. 

Date.       Plaee.  Therm.  Therm,  on  Bemarke, 

Jan,  euependM.  straw. 

13  Sur^rlm,  38^  

14  Mouflong,  9  a.m.  30  27-5  ice  formed  in  a  tumbler  in  the  house. 

15  Myrong,       •       27  24 

16  Nanklao,              39  34    at  top  of  hill,  brisk  wind, 

31  30    at  bridge,  in  valley,  130  feet  lower. 

17  Ditto,  33  30    at  top  of  hill,  little  wind. 

30  27    at  bridge  below. 

18  Ditto,  42*  30    at  top*,  six  inches  above  the  ground. 

28.5  25.5  at  bridg;;^,  ditto 

19  Ditto,  49  — —  on  top  of  hill  on  a  mat,  ice  within  six 

inches  of  bulb,  out  all  night !(?) 
27  26    at  bridge. 

20  Mopea,  43*  39     at  top  of  hill*,  two  feet  raised. 

33  32     at  bottom  of  valley,  80  feet  below. 

21  Ongshye,  37.5  37.5  heavy  dew,  same  on  straw. 

22  R&nfgaon,  50t  46t   14  ft,  from  ground,  fin  a  ditch  2  ft.  dp. 
Prom  the  above,  it  may  generally  be  remarked,  that  the  bottom  of  a  valley  is 

much  colder  than  the  top  of  a  hill  at  night ;  although  the  latter  must  be  much  more 
open  to  radiation  :  aSrial  currents  may  be  the  cause  of  this  apparent  anomaly. 
4. — Bones  in  the  Delta  Alluoinm, 
In  the  Report  of  the  Asiatic  Society's  Committee  on  the  boring  experiment  an 
observation  occurs,  that  some  bones  were  discovered  in  the  strata  of  blue  cky  allu- 
vium of  the  circular  canal,  at  a  depth  of  about  20  feet  below  tbe  vurface :  on  refer- 
ence to  some  old  papers  in  Mr.  Wilson's  possession,  a  memorandu  m  has  been  met 
with  of  a  similar  fact  observed  on  digging  »  tank  at  Dumdum,  in  the  year  1813* 
Lient.  J.  Colvin,  Engineers,  describes  th^  circnonstance  atf  follows  :^<*  Ybe  soil  is 
throughout  a  fine  garden  mould,  from  two  to  three  feet  (kick  :^-  there  are  no  ni]k* 
•visible,  but  Dumdum  is  nearly  surrounded  by  jluls  and  ialt-water  lakes.  The 
bones  form  a  kind  of  regular  line  with  some  intervals  of  a  foot  or  two  between 
them ;  they  lie  pretty  dose  together,  their  intersticei  filled  with  earth.     They  are 
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BO  soft  that  all  but  the  thickest  bones  break  on  endeayooriiig  to  separate  them 
from  the  earth.  I  cannot  say  to  what  animal  they  belong,  but  I  am  very  sure  there 
are  now  no  animals  at  Dumdum  to  which  such  large  bones  could  have  belonged, 
and  I  have  never  heard  of  any  kind  of  deer  near  the  place.  The  tree  was  found  at 
a  depth  of  18  feet  below  the  ground ;  it  seems  to  be  Soondry,  (as  is  the  case  with 
most  of  the  wood  found  in  similar  situations  elsewhere.)" 

We  hope  when  a  deposit  of  bones  is  again  found,  either  at  Dnmdum  or  in  any 
.  other  parts  of  the  Delta,  some  pains  will  be  taken  to  extract  them  carefully,  for 
comparison  with  existing  species  of  the  inhabitants  of  the  present  Stmderban  swamps 
and  forests ;  for,  although,  geologically  speaking,  they  are  of  very  modem  origin,  and 
we  trace  in  the  names  of  villages  considerably  higher  up  the  Delta  the  fact  of  the  pre- 
sent continent  having  at  one  period  been  divided  into  islands :  such  as  Agardwip, 
Sukhsagar,  &c.  Still  at  the  present  observed  rate  of  recovery  of  flooded  Sunderband 
land,  it  appears  to  require  a  very  lengthened  process  to  fill  up  from  18  to  25  feet  of 
alluvium  over  the  peat  stratum,  which  was  evidently  the  Sunderban  vegetation  of  the 
time.  History  lends  no  aid  in  defining  the  sea  boundary  at  different  epochs.  We 
must  therefore  seek  the  aid  of  physical  research  to  solve  the  interesting  question  of 
the  growth  of  the  DelU.  '  J.  P. 

b.—Fall  qf  Fithfrom  the  Sky, 

The  phenomenon  of  fish  foiling  from  the  sky  in  the  rainy  season,  however  in- 
credible it  may  appear,  has  been  attested  by  such  circumstantial  evidence,  that  no 
reasonable  doubt  can  be  entertained  of  the  fact.  I  was  as  incredulous  as  my  nei^rh- 
bours,  until  I  once  found  a  small  fish,  which  had  apparently  been  alive  when  it  fell* 
in  the  brass  funnel  of  my  pluviometer  at  Benares,  which  stood  on  an  insulated  atone 
pillar,  raised  five  feet  above  the  ground  in  my  garden.  I  have  now  before  me  a  note 
of  a  similar  phenomenon,  on  a  considerable  scale,  which  ^  happened  at  the  Nokol- 
hatty  factory,  zillah  Dacca  Jelalpur,  in  1830. 

Mr.  Cameron,  who  communicated  the  fact,  took  the  precaution  of  having  a  recalar 
deposition  of  the  evidence  of  several  natives  who  had  witnessed  the  fall,  mcde  in 
Bengalee,  and  attested  before  the  magistrate :  the  statement  is  well  worthy  of  pre- 
servation in  a  journal  of  science ;  I  therefore  make  no  apology  for  introducing  a 
translation  at  length.  The  shower  of  fish  took  place  on  the  19th  February,  1830, 
in  the  neighbourhood  of  the  Surbundy  factory,  Feridpoor.  J.  P. 

DepoiitUmqfthe  WUneiteM  to  the  Fall  qf  Fith  from  Heaven,  on  the  9th  qfPhalgtmt 
1236,  B.  E.  at  Havelli,  zillah  Dacca  Jelalpur. 

1.  Shekh  Kitabuddin,  son  of  Shabdi,  and  Shekh  Shumsuddin,  son  of  Bakahn, 
were  called,  and  declared  in  their  deposition,  saying,  '*  That  on  Friday,  in  the  month 
of  Phalgun,  we  do  not  recollect  the  date,  at  12  o'clock  p.  m.,  the  sky  being  cloudy* 
there  was  slight  rain,  and  a  number  of  fish  of  different  kinds  and  sizes  fell  from 
heaven ;  we  took  some  of  these  fish  and  retired  home.  This  is  the  account  which 
we  know." 

2.  Shekh  Solimnddin,  son  of  IbaduUah,  inhabitant  of  Bibhagdi,  dedared  ia 
answer,  saying,  '*  On  a  Friday,  in  the  month  of  Phalgun,  the  date  of  which  I  do  not 
recollect,  at  12  o'clock  evening,  while  I  was  coming  from  a  village  named  Nmk^h 
haii,  I  perceived  a  badali  fish,  large  about  one  cubit,  fall  before  me  from  the  sky; 
after  which,  I  went  further,  and  found  another  fish  of  the  same  size,  lying 
upon  the  ground.  I  picked  up  these  two  fish  and  proceeded  forward ;  and  as  soon 
as  I  arrived  at  home,  I  found,  to  my  great  surprize,  that  many  persons  had  likeviae 
collected  fish,  and  carried  along  with  them.    This  is  all,  and  I  know  no  i 
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3.  Shekh  Manimddin,  son  of  Mydi,  inbabiCant  of  UmeriNiti,  expressed  in  bis 
deposition,—**  About  12  o'clock  p.  m.  on  Friday  of  Pbalgan,  tbe  date  of  wbicb  I  bave 
forgrot,  tbe  clouds  being  gatbered  together,  began  to  rain,  and  a  little  after,  many  fisb, 
large  and  small,  began  to  fall  from  the  sky.  I  picked  np  some  of  them  and  carried 
to  my  boose,  but  I  did  not  like  to  taste  any  of  them.  I  know  no  more  of  this 
account." 

4.  Fakircband  Chang,  inhabitant  of  Nagdi,  was  called  in,  and  declared  in  bis 
deposition,  *'  That  in  tbe  month  of  Pbalgun,  the  date  and  day  of  wbicb  have  escaped 
my  memory,  at  12  o'clock  p.  ic,  tbe  sky  began  to  be  cloudy,  and  to  rain  little ;  while 
I  was  sitting  in  the  front  part  of  my  cottage,  I  observed  a  mirgai,  and  some  other 
fish,  bodulii,  &c.  of  different  sise,  fall  from  the  sky.  I  picked  up  about  five  or  six  of 
these  fish  to  satisfy  my  curiosity,  but  afterwards  threw  them  away,  and  did  not  eat 
them  at  all.    This  is  my  account." 

5.  Shekh  Chaudbari  Ahmed,  son  of  MntiuUah,  inhabitant  of  Nagdi,  relates 
in  his  deposition,  "  That  I  had  been  doing  my  work  at  a  meadow,  where  I  per- 
ceived at  tbe  hour  of  12  o'clock,  the  sky  gather  clouds,  and  began  to  rain  slightly^ 
then  a  large  fish  touching  my  back  by  its  head  fell  on  the  ground.  Being  surprised, 
I  looked  about,  and  behold  a  number  of  fish  likewise  fell  from  heaven!  they 
were  mm/,  tale,  guzalf  nUrgal,  and  bodnl,  I  took  10  or  11  fish  in  number,  and  I 
saw  many  other  persons  take  many — then  I  returned  home,  I  looked  at  heaven, 
and  I  saw  like  a  flock  of  birds  flying  np,  but  these  my  perceptions  was  not  clear 
enough.  Amongst  these  fish,  many  were  found  rotten,  without  heads,  and  others 
fresh  and  perfect ;  and  amongst  the  number  which  I  bad  got,  five  were  fresh,  and 
the  rest  stinking  and  headless. 

6.  Shekh  Turikullah,  inhabitant  of  Nagdi,  12  years  of  age,  declared  in  his 
deposition,  *<  That  in  the  month  of  Pbalgun,  on  a  certain  Friday,  I  do  not  reoolleet 
the  date,  while  I  was  sitting  in  my  own  house,  1  perceived  a  number  of  fish  fall 
from  the  sky,  some  of  them  on  the  roof  of  my  cottage  ;  one  of  them  was  Ui^, 
about  one  cubit,  and  three  seers  in  weight.  I  know  no  more." 

7.  Shekh  Sudumddin,  inhabitant  of  Nagdi,  was  called  in,  and  declared  in  bis 
deposition,  saying,  "  On  Friday,  at  12  o'clock  p,  m.  in  the  month  of  Pbalgun,  I 
do  not  recollect  the  date,  when  I  was  at  work  in  a  field,  Iperceived  the  sky  darkened 
by  clouds,  began  to  rain  a  little,  and  a  large  fish  fell  from  the  sky.  I  was  confounded 
at  the  sight,  and  soon  entered  my  small  cottage,  which  I  had  there,  but  I  came  out 
again  as  soon  as  the  rain  had  ceased,  and  found  every  part  of  my  but  scattered 
with  fish,  they  were  Uduli,  mirg^l,  and  womeM^  and  amounted  to  25  in  nam- 
her. — I  know  no  more." 

8.  Shekh  Katbuddln,  inhabitant  of  Nagdi,  relates  in  bis  deposition,  saying,  <' At 
12  o'clock  p.  ic.  of  Friday  of  Pbalgun,  the  date  I  forget ;  as  I  was  coming 
from  the  fieldM^  I  saw  a  number  of  fish  spread  on  the  bank  of  a  n41&.  I  picked 
up  six  of  them,  viz.  two  hoduU^  two  wdrgal,  and  two  nouehi ,  besides  these,  there 
were  many  other  fish  of  numerous  kinds,  and  they  were  witnessed  by  many  persons 
who  were  there.  Some  of  these  fish  were  fresh,  but  others  rotten  and  without 
beads.    I  know  no  more." 

9.  Sree  Dipchnndrn  Bnndopadhya,  son  ofPnncharam  Bundopadhya,  inhabitant  of 
Sokmdi,  aged  45  years,  declared  in  his  deposition,  **  That  in  tbe  month  of  Phalgun, 
I  cannot  reeoUect  the  date,  seeing  tbe  sky  commenced  to  gather  donds,  I  sat 
down  near  the  door  of  a  workman's  cottage  ;  it  was  then  precisely  12  o'clock, 
when  a  drisaling  rain  began  to  fidl ;  and  at  the  same  time,  two  boduli  fish  fell 
down  from  heaven.  I  soon  got  up   od  marched  on,  and  in  the  midst  of  tbe  road^ 
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Mir  sereral  other  fish  hXkn  before  me.  I  picked  up  some  of  Uies^JUh— but  om 
named  Baochha  Ram  Chuog  forbade  me»  saying,  *  Do  not  toach  thepe  fish  ;  jon  do 
not  knoir  what  fish  they  are,  and  how  they  hare  fallen  here.'  Listening  to  him,  I 
threw  away  all  the  fish,  and  went  away.    This  is  my  acooont  of  the  fish." 

[Several  other  depositions  of  those  who  were  not  immediately  eye-witneaaea 
are  omitted.] 

6.— J^otii/  A  elU  near  Herat. 
[Extracte  qfa  letter  from  Dr.  J.  G,  Gerard,  dated  Herdt,  2l9t  Jume,  1833.] 
"  I  hare  discovered  the  locality  of  a  large  deposit  of  organic  ezuTiB  within 
thirty  miles  of  this  place  (Her^t),  but  hare  not  thought  it  prudent  to  risit  the  apoC, 
Test  I  should  find  myself  unexpectedly  in  the  hands  of  the  T&rkomans. 

''  The  fossils  correspond  to  the  species  represented  asPecteo, — they  abound  in  the 
side  of  a  mountain,  which  is  evidently  calcareous,  but  are  especially  found  in  a 
water-course,  being  rolled  from  their  situs  by  that  agency.  Judging  from  the  dera- 
tion of  rhis  city,  which  by  the  ebullition  of  water  (207^)  approaches  to  2,800  feet,  if  the 
barometer  stood  then  at  30,000*  the  locality  of  the  fossils  maybe  deduced  at  a  height 
of  between  3  and  4000  feet.  Elevation  in  such  objects  has  ceased  to  be  interest- 
ing, since  the  new  tlieory  of  subterranean  projection  has  deprived  it  of  a  wtiraeidmu 
aspect.  Monsieur  Jaqubmokt  when  at  Sihila,  read  to  me  {expiamed)  a  letter  he 
had  received  from  another  traveller,  Mons.  Elib  de  Bbaumoiit  in  South  America. 
I  think,  wherein  it  was  mentioned,  that  there  was  a  subterranean  connexion  betwixt 
the  most  distant  mountain  ranges,  and  that  a  simultaneous  movement  was  actually 
going  on  (traceable)  by  which  their  masses  were  gradually  elevated." 

7. — Cochineal. 
"  I  hear  the  Cochineal  insect  is  here,  but  not  appreciable,  that  is,  it  cannot  be 
turned  to  account,  from  the  inability  of  the  pebple  to  dry  it  properly  ;  this  is  at 
least  one  cause.  I  have  been  asked  the  metliod  of  its  preparation,  but  all  my  know- 
ledge extends  to  a  faint  recollection  of  the'proeess  adopted  by  the  South  Americans* 
treated  of  in  Huuboldt'b  published  Account  of  New  Spain.  Artificial  beat  u  there 
used  to  kill  the  insect.  Query,  may  not  the  very  mode  of  eittingnisbing  Ufe  affect 
the  properties  of  the  colouring  matter  ?  Certain  it  is,  that  in  preparations  oi 
insects,  this  is  so  much  a  necessary  precaution  that  various  gases,  the  air-pamp,  Ac. 
have  been  resorted  to  for  the  better  preaetvmtion  of  the  hues  and  form  of  the 
specimens.  Do  we  not  know  that  there  is  vircoe  in  the  manner  of  killing  animals 
for  our  daily  alhnent  ?-*-thatthe  anstdmist  can  readily  discover  the  effects  of  disoxy* 
genation  (in  s'uffbcatioQ)  upon  the  blood  and  even  the  muscuUr  fibre,  that  electri- 
city (lightning)  and  the  Simoom  not  only  change  the  color,  but  produce  decompo- 
sition of  animal  matter  when  tbehreifecta  are  £staL  I  don't  remember  what  Humboldt 
says  on  the  subject,  but  the  oomphuut  here  Is,  that  the  insect  cannot  be  killed 
wi^out  adegradation  of  its  virtues.  It  is  found  in  the  root  of  a  plant  that  flourishes 
in  a  marsh,  and  many  people  here  have  exhausted  their  skill  in  endeavours  to 
appreciate  its  value  :  most  of  what  reaches  Herit  is  imported  from  Bokhara  where 
it  is  received  from  Russia,  and  1  beHevefrom  Varkhnad  ;  the  latter  need  not  surprise 
us  if  indeed  the  insect  is  an  inhabitant  of  that  country ;  the  industry  and  artificial 
expertness  of  the  Chinese  almost  lead  us  to  the  conclusion. 

A  species  of  Cochineal,  or  at  least  a  substitute,  is  found  in  India,  bnt  I  snspect 

that  the   mercantile  article  is  an  import  firom  South  America.  As  climate  has  such 

*  As  the  observatioD  was  made  in  Jane,  when  the  sea  barometer  woold  stand  at 

39.5,  the  altitude  may  be  more  correctly  assumed  to  be  2^000  feet.    See  page  199.~X». 
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an  effect  opon  the  prcklactionB  of  animal  and  vegetable  existence,  and  an  arid  one 
towards  the  improvement  of  a  great  many  of  them,  especially  Horticultural,  while 
the  softness  of  the  goats*  fleece  seems  to  owe  ite  existence  to  that  cau8e,~the  silk- 
worm its  superior  procreatire  powers,  and  even  the  silk  its  finer  structure ; — the 
cats  of  those  regions,  Cabnl  especially,  are  well  known  ;— when  these  and  thousands 
of  others  are  the  effects  of  those  bright  and  eternally  blue  skies,  we  may  infer  that 
the  kirmes  (Keerm,  worm),  or  cochineal  of  Uerit,  Bokhara,  and  other  placet 
requires  only  the  application  of  skill  to  render  it  an  appreciable  commodity,  and 
even  superior  to  the  American  species,  except  indeed  that  comes  from  the  dry 
regions  of  Chili  and  Peru.  The  bazar  (retail)  price  of  Cochineal  at  Her4t  is  now  six 
Rs.  per  seer,  country  measures,  or  32  St.  Rs.  per  Indian  seer.  The  moist  opium  of 
the  place  seUs  at  44  Rs.  per  seer  of  India,  and  after  one  year  when  it  is  preUy  dry, 
at  70  Rs. !  while  a  species  that  comes  from  Yexd  and  Kain  in  Persia,  in  sticks  like 
sealing-wax  and  as  brittle  as  a  dried  reed,  sells  at  the  enormous  price  of  80  to  100 
Rs.  per  Indian  seer.  At  Bokhara  I  procured  some  at  90  Rs.  methinks  the  Uon'ble 
Company's  opium  from  Malwa  at  a  productive  cost  of  three  Rs.  per  seer,  woukl 
realize  remunerating  profit  in  this  country,  where  every  production  of  nature  or 
art  is  so  exorbitantly  high-priced,  (valuable.)" 

^.^Reply  to  the  Questions  qfthe  Burmese  PhUosopher-Prmee. 

Sir, 

Having  not  yet  seen,  in  your  interesting  Journal,  any  replies  to  the  questions 
proposed  by  the  Burmese  Prince,  in  vol.  ii.  p.  47, 1  venture  to  send  you  the  foUow- 
ing  for  insertion,  and  hope  they  may  be  found  satisfactory. 

InvestigatioH  ^f  Sir  Isaac  Newton*s  statemetU,  that  some  Comets  have  been  raUed^ 
by  the  effect  qfthe  sun*s  rays.to  a  heat,  900  times  greater  tham  that  qfred  hotiron. 

Reply  to  2nd  Quetfton. 

It  is  a  well  known  fact*,  that  the  force  of  heat  varies,  inversely,  as  the  squall 
of  the  disUnce  of  the  direct  cause  of  that  heat,  from  the  object  affected  by  it ;  so 
that  in  order  to  determine  the  above  point,  it  is  only  necessary  to  refer  to  the 
distance  of  the  sun  from  the  earth  (95  millions  of  miles),  where  the  measure  of 
force  of  his  rays  is  known,  and  having  the  distance  of  a  Comet  from  the  sun,  to 
ascertain  by  the  above  rule,  the  degrees  of  heat  to  which  the  Comet  has  been  raised, 
and  then  with  the  aid  of  Wedgwood's,  or  any  other  pyromMer,  shew,  by  calcula- 
tion, the  excess  of  heat  of  the  Comet  over  that  of  red  hot  iron  for  the  answer. 

In  Newton's  Philosophy  by  Madaurin  of  the  year  1748,  page  373,  it  appeal^ 
that  the  Comet  of  1680  approached  166  times  nearer  to  the  sun,  than  our  earth  is; 
let  this  Comet  therefore  be  taken  for  the  investigation. 

Now  the  distance  of  the  earth  from  the  sun,  95,000,000  miles  divided  by  166 
times  is  =  572,300  miles,  or  distance  of  the  Comet  from  the  sun  ;  consequently, 
by  the  above  rule  inverse,  as  the  square  of  572,300  viz.  327,527,290,000  miles  to 
100  degrees  of  heat  here,  so  is  the  square  of  95,000.000,  or  9,025,000,000,000,000 
miles,  to  2,755,500  degrees  of  heat  of  the  Comet. 

The  degrees  in  Wedgwood's  Pyrometer,  are  reduced  to  their  equivalent  in 
Farenheifs  thermometer  by  multiplying  them  by  130,  and  adding  1,077  ;  because 
each  degree  of  the  former,  is  equal  to  130  of  the  latter,  and  Wedgwood's  ^rst 
degree  commences  at  Fahrenheit's  1077th,  (vide  Fyfk's  ElemenU  of  Ch^mifttry  q£ 

♦  Vide  Ferguson's  Astronomy,  of  1790,  p.  88. 
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1327,  vol.  I.  p.  19.)     Auswinc  100«  of  Farcnhcit,  for  tbe  measure  of   the  beat  ex- 
perien^ed  on  the  surface  of  the  earth,  by  the  direct  inflaence  of  tbe  sun's  rays. 

It  is  stated  in  the  work  above  quoted,  that  silver  melts  at  22  degrees  of  Wedg- 
"WOOD,  and  as  I  am  not  at  present  exactly  aware,  at  what  degree  of  heat  iron 
becomes  red  hot,  I  will  assume  that  of  silver,  just  going  into  a  state  of  fusion, 
instead  of  it*. 

Silver  melts  at  22<>  of  Wedgwood,  and  22  multiplied  by  130  plus  1077,  equal 
3,937'  of  Farenheit^,  therefore,  tbe  degrees  of  beat  of  the  Comet,  2,755,500* 
divided  by  3,937',  or  heat  of  melting  silver,  will  make  the  beat  of  the  forocer,  700 
tiroes  greater  than  that  of  sUver  going  into  a  sUte  of  fusion. 

(Maclaurin,  without  investigating  tbe  truth  of  the  remark,  sajrs,  the  Comet  con- 
ceived a  beat,  2,000  times  greater  than  that  of  iron  almost  going  into  fusion.  This 
must  be  a  mistake,  far  I  find  that  iron  fuses  atlSS*  Wedgwood,  =  21,617*  Fareo- 
heit,  so  that,  using  this  as  a  divisor,  instead  of  3,937',  we  obuin  only  127j  for  the 
number  of  times  excess  of  tbe  Comet's  heat,  over  that  of  iron  in  a  sUte  of 
fusion). 

For  gold  under  tbe  same  circnmstances,  32*  W.  =  5,237'  F.,  at  which  it  mdis  : 
therefore  2,755,500'  -r-  5,237  =  526  times  excess  of  the  Comet's  heat  over  that 
of  gold  in  a  state  of  fusion. 

Tin  melts  at  442'  F.  (Fvfb,  vol.  II.  p.  35,)  therefore  2,755,500  -^  442  =6,234 
times  excess  of  do.  over  tin.  (But  at  page  21,  vol.  I.  Fvfb  says  tin  melts  at  644 
F.,  therefore  2,756.500  -=-  644  =  4,278  times  do.  do). 

Copper  melts  at  30'  Wedgwood  =  4,977' F.,  therefore  2,755,500  -f-  4,977 = 554 
times  for  tbe  excess  over  copper,  in  a  similar  state. 

Lead  at  612*  F,;  therefore  2,755,500  -f-  612  =  4,502  times  of  same  over  lead 
in  fusion. 

I  believe  Sir  Isaac  Newton's  mode  of  measuring  tbe  quantity  of  caloric,  to 
heated  bodies,  was,  by  their  rate  or  time  of  cooling,  to  a  degree  equal  to  that  of 
tbe  surrounding  medium. 

It  does  not,  however,  so  far  as  I  can  see,  follow,  that  the  interior,  to  the  very 
centre  of  the  comet,  becomes  heated  by  tbe  sun  to  so  great  a  degree,  as  is  here 
indicated,  and  which  affection  applies  to  the  surface  particularly,  for,  the  time  that 
the  Comet  is  exposed  to  the  sun's  rays,  its  rate  of  motion  being  increased  in  pro- 
portion to  its  proximity  to  tbe  sun,  (so  as  always  to  describe  equal  areas  in  equal 
times,)  would  probably  be  of  insufficient  duration,  for  so  large  a  body  to  conceive, 
-to  its  centre,  this  immense  degree  of  heat ;  for,  the  comet  has,  no  doubt,  its  sea- 
sons, and  days  and  nights,  as  well  as  the  earth,  and  much  free  space,  almost  void 
of  the  sun's  beat,  or  even  his  light,  in  which  to  lose  its  caloric. 

Since  writing  the  above,  I  see  by  Mr.  Jambs  Prinsbp's  experiments  in  the  Asia- 
tic Journal,  vol.  ii.  page  140),  that  iron  heated  **  uniformly  to  a  glowing  red," 
measured  1609*  of  temperature,  Fahrenheit ;  if  this  be  used  as  a  divisor,  instead 
of  the  former  denominator,  for  tbe  melting  silver,  we  shall  obtain  as  follows : 
2,755,500  -r  1609=  1712.554  times  excess  of  the  Comet's  heat  over  that  of  r«d 
hot  iron. 

It  is  evident,  that  this  amount  must  fl actuate,  in  exact  proportion  to  the  number 
of  degrees,  assumed  for  the  measure  of  tbe  sun's  heat,  as  felt  upon  this  globe,  and 
which  I  have  taken  at  100^ ;  but  it  appears  that  the  sun's  beat  at  Montpelier,  raised 
Amonton's  thermometer,  on  one  occasion,  to  the  height  of  boiling  water,  or  212* 
Fahrenheit,  (see  Hutton's  Math.  Diet,  of  1815,  p.  640).  This  would  increase  tba 
*  Vide  Ferguson's  Astronomy,  of  1790,  p.  88. 
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above  amoant  (bj  2.  12  times)  to  3,630  times,  bat  taking  tbe  general  ayerage  beat 
of  the  air,  in  tbe  sbade,  in  hot  countries,  at  70^  only,  the  amount  would  be  7>10th« 
of  the  above,  =1200  times  nearly;  while  for  England,  assuming  50®  as  a  mean, 
we  have  one  half  of  the  1712^=856  times  excess  of  heat  of  the  comet  of  1680,  over 
that  of  iron  raised  to  a  glowing  red  :  this  is  tolerably  near  the  900  times  mentioned 
by  ths  Burmese  prince ;  but  the  medium  heat  of  air,  out  of  doors  in  the  shade  in 
England,  is  about  51.  4^  so  that,  multiplying  1,712.  554  above  mentioned,  by 
51.4  =  514  we  get  880^  for  the  excess  of  heat,  differing  only  by  19|  from  the 
answer  sought :  but  we  get  it  nearer,  by  using  the  lOOdth.  part  of  the  mean  heat 
of  the  thermometer,  out  of  doors,  =  51«4  and  of  that  within  doors,  52.9  mean  = 
52-15  instead  of  the  last  mentioned  ,514dth.,  for  we  have  52.15  for  the  multiplier 
of  1,712,554,  and  the  product  is  893  times,  instead  of  900  as  desired,  and  lastly,  it 
becomes  still  nearer,  viz.  905.9  times,  by  using  the  mean  heat  within  doors  or  52^9 
as  above.  This  will,  I  trust,  be  considered  sufficiently  near  and  satisfactory.  (N.B. 
It  is   equal  to  the  quotient  of  (95.000000) ,«  X  (572,300)  «   Xby^\%\). 

Afer  the  above  was  written,  I  found  in  the  1st  volume  of  the  Gleanings  of 
Science,  page  96,  that'  Mr.  Prinsep  has  noticed  the  little  reliance  which  is  to  be 
placed  on  Wrdowood's  Pyrometer,  the  degrees  of  which  I  have  used  in  the  former 
calculations :  this  will  not,  however,  affect  the  answer  last  given,  viz.  905.9  where 
I  have  quoted  that  gentleman's  own  experiment,  so  that  the  statement  is  left 
nearly  as  I  had  at  first  written  it ;  but  as  the  measure  of  temperature,  of  some  of 
the  metals  there  shewn,  differs  considerably  from  the  corresponding  ones  here 
noted,  it  is  right  to  state,  that  in  that  work  the  metals  are  represented  lo  melt» 
at  the  undermentioned  degrees  of  heat : 

{4777®  F.  or  its  equivalent  of     Wedgwood. 
2233®  F do.  Daniel. 

1830®  F do.  Prinsep. 

r....        o!oHl t  Imorveau. 

Gold  at        2822.6  F do.  J 

The  degree  of  heat  of  the  comet  above  fusing  silver,  &c.  will  therefore  be  as 
follows,  Uking  100®  for  otir  temperature  : 

r  2,755,500  -r  4,777  =  576    times    using  Wbdg-T  ^^asure 
For    melting  SU-I  wood's  I    ^^^tsoV 

ver,  1  2,755,500   -r- 2,233  =      1,234  ..   do.  Daniel's  >-  S!?!; 

[2,755,500  -r  1,380  =      1,505  ..  do.  Prinsep's  |    Z^,^1' 
«      r-  1^     J  2,755,500  -f-  1,822.7  =  1,611  do.   Iw^.^.^^.J 
For  Gold.    |2;755;500  4-  2^17.6  =  1,094  do.  |Morvea«  sJ 

Comotion. 

Instead  of  2,755,500  as  a  numerator,  on  the  assumption  of  100®  being  the  heat 
on  the  eartb,  take  the  medium  heat,  as  before,  52®.  15,  and  the  quotient  of 
95,000,000*  -H  572,300*  =:or  1,436.990,  and  divide  it  by  the  degrees  of  the  metal, 
thus  ; 

Than  silver  fusing,  the  comet  is*308  times  hotter,  by  using  Wedgwood's  degrees 
4,777, 

■  Do.    1.436,990+2,233      =  6431  times  by  Daniel's    Do. 
Do.    1,436,990+1,830      =785® Prinsep's    Do. 


^^'    M5^2?!!ti>??H  =r?2o Imorveau'sDo. 


Gold 1,436,990-7-2,517.6  =570® 
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For  iron  raised  to  m  full  red  heat,  (1,200<',  according  to  Prinsep,)  1,436,990*-^ 
1,200*  =  1,197.5  times,  by  using  Prinsep's  degrees. 
For  do.  raised  to  an  orange  heat»  1650*  P.  l,436,990-rl*650=:870  times  by  ditto. 

Reply  to  3rd  Quetiian. 
I  almost  fear  to  venture  an  opinion  on  the  next  question,  but  I  should  say,  that 
the  atmosphere  is  certainly,  as  the  querist  supposes,  attracted,  by  the  sun  and 
moon,  when  in  conjunction,  or  opposition,  in  the  same  manner,  as  are  the  tides  of 
the  ocean,  or  as  any  other  light  fluid,  would  be  ;  but  why  the  barometer  is  not 
sensibly  affected,  at  these  periods,  I  can  only  ask,  whether  he  is  sure  that  it  is  not 
so  affected,  or  so  much,  at  least,  that  a  fair  conjecture  may  be  hazarded,  that  its 
rise  is  proportional  to  the  increased  height  of  the  atmosphere,  (if  such  indeed 
occur,  at  the  time  of  high  tides,)  :  our  purpose  will,  therefore,  be  to  see,  whether  the 
barometer  can  indicate  this  rise,  or  not,  and  if  it  do,  to  determine,  what  the 
amount  of  that  difference  is. 

May  not  one  objection  however  be  made,  that  will  hare  a  tendency  to  controvert 
this  opinion,  which  is,  that  the  force,  exerted  by  the  moon  or  sun,  or  both,  to 
elevate  the  atmosphere,  above  its  usual  level,  might,  on  account  of  the  elasticity, 
or  buoyancy  of  this  body,  destroy  the  additional  weight,  that  would,  otherwise,  be 
added  to  it  ?  In  other  words,  would  not  the  force  of  attraction,  here  supposed  to 
cause  the  additional  height,  by  the  hold,  (if  I  may  say  so,)  that  it  has  on  the  flnidy 
keep  it  in  equilibrio,  without  adding  any  thing  to  the  weight,  by  the  increase  of 
the  part  so  added  ? 

This  remark  will  not,  of  course,  apply  to  water,  bnt  will  it  not  to  air,  which  it 
an  elastic  body  ?  If  not,  then  I  must  resort  to  the  first  supposition,  that  there  tt  a 
rise  of  the  barometer,  and  that  it  is  proportional  to  the  increased  height  of  the 
atmosphere,  caused  by  the  attraction  of  the  sun  and  moon. 

If  the  height  of  the  atmosphere  were  uniform,  and  of  the  same  weight,  as  it  is  at 
the  earth's  surface,  pressing  about  14|lbs.  on  the  square  inch,  it  would  extend  no 
farther  than  to  the  height  of  5|^  miles,  or  thereabouts,  (see  Huttom's  Course,  p. 
244,  vol.  ii.)  whereas  it  reaches  to  between  40  and  50  miles,  (the  boundaries  of 
twilight  only  included,  the  air  being  so  thin  and  attennated,  beyond  that  HI<nitncf^ 
that  its  comparative  weight  amounts  to  almost  nothing). 

Now,  if  the  height  of  the  atmosphere  be  increased,  by  any  cause,  (exdading 
heat,  which  would,  however,  have  something  to  do  with  that  increase,  bnt  has  or 
has  not  to  do  with  this  investigation,)  beyond  the  hdght  of  45  miles,  a  propor- 
tional part  must  be  reduced,  in  height,  on  the  sides  of  the  earth,  which  are  at 
right  angles  to  the  horison,  acted  upon  by  the  sun  and  moon,  to  make  np  for 
this  quantity,  unless  it  be  rarefied  and  of  itself  kept  in  equilibrio  by  attraction,  as 
above  supposed  :  it  cannot  be  very  great,  bnt  supposing  it  to  be  proportionally 
raised,  as  much  as  the  sea,  what  will  be  the  pressure  gained,  in  this,  upon  one 
square  inch,  at  the  surface  of  the  earth,  and  also,  at  what  height  will  the  baro- 
meter stand,  in  this  case  ? 

Taking  121  feet,  which  is  about  the  height  of  the  tides,  or  what  is  added  to  the 
ocean,  by  the  attraction  of  the  sun  and  moon,  either  when  in  conjunction  or  oppo- 
aition,  and  assuming  §  of  a  mile,  or  1760  feet,  as  the  average  depth  of  the 
ocean,  of  which  12i  feet  is  near  the  138th  part ;  by  taking  the  138th  part  of  the 
atmosphere's  height  of  45  miles,  as  above,  we  get  .326087  parU  of  a  mile  for  the  ad- 
ditioDAl  height  of  the  atmosphere,  gained  by  the  force  of  attraction,  consequently,  if 
45  miles  press  upon  the  surface,  with  a  weight  of  14^  lbs.  per  square  inch,  45.326,087 
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miles  will  press  with  a  weight  of  14.856,884,072  lbs.  on  erery  square  inch,  and  then 
to  get  the  height  in  inches,  gained  by  the  barometer,  we  have  14i  lbs.  to  30  inches, 
(or  general  height  of  the  barometer  at  the  level  of  the  sea  nearly,)  as  14.856,884,072 
lbs.  to  30.217,4  inches  nearly,  or  .217,4  decimal  parts,  rather  more  than  fth  of  an 
inch  only  for  the  measure  of  height,  gained  in  the  barometer,  by  the  additional 
weight  of  the  I38tb  part  of  the  total  height  of  the  atmosphere,  caused  by  the 
Attraction  of  the  sun  and  moon,  in  a  similar  manner,  and  in  the  same  proportion^ 
as  the  tides  are  raised  above  the  level  of  the  sea. 

Very  nearly  the  same  answer  is  obtained,  by  considering  the  atmosphere  so  con- 
densed, as  to  have  its  specific  gravity  equal  to  that  of  water ;  for,  instead  of  the 
former  height  in  miles,  use  34^  feet  height  of  water,  which  is  equal  to  the  pressure 
of  the  atmosphere,  and  higher  than  which  a  common  atmosphere  pomp  will  not 
raise  that  fluid.  Then  34}  feet  divided  by  138  as  before  is  =  .25  of  a  foot,  therefore 
34.5  feet  height  of  water  :  14.75  lbs.  pressure  on  the  square  inch  \  \  34 .5 +.25,  (or 
height  of  water  plus  its  138th  part  =r  34.75  lbs.)  :  14.856,876  lbs.  pressure  on  a 
•quase  inch,  only  exceeding  the  former  14.856,884,072  by  the  .000,008,072nd  part 
of  a  lb.  and  proving  the  result  of  the  former  calculation  to  be  correct. 

In  the  above  investigation,  the  specific  gravities  of  air  and  water  are  taken  as 
equal,  but  as  they  differ  much*,  and  as  I  have  no  other  data,  let  the  height  of  the 
atmosphere  be  considered  uniform,  for  5|  miles  only,  as  before  explained ;  the 
calculations  will,  on  the  foregoing  principle,  make  the  height,  gained  by  the  baro- 
meter, equal  to  only  ^gth  part  of  an  inch,  which  is  almost  an  inperceptihie  quan- 
tity, and  shews,  that  that  instrument  cannot  sensibly  indicate  the  difference  of 
altitude  of  the  atmosphere,  due  to  the  attraction  of  the  sun  and  moon,  as  sup- 
posed by  the  Burmese  Prince ;  for  51-7-138  miles=.003,804,347,8th  part  of  a  mile, 
when  the  atmosphere  is  uniform,  and  5|  miles  high,  therefore,  as  5.25  miles  : 
14.751bs. : :  5.25+ .003,804,347 ,8  miles  \  \  14.760,688,405,7  lbs;  and  again,  14|lbs. 
:30  inches  :  *.  14.760,688,405,7  lbs. :  30.021,739,125  inches,  or  .021, 739,1 25^, V^ 
part  only  of  an  inch  gained  in  height  by  the  barometer  as  above  stated. 

I  subjoin  a  table  of  the  heights  of  the  barometer,  in  order  that  the  differences, 
trhith  I  havetshewn,  for  every  month,  may  be  observed,  at  the  times  of  spring 
and  neap  tides,  in  Calcutta,  for  the  satis£iction  of  the  Burmese  philosopher,  should 
be  think  it  necessary,  to  prosecute  his  inquiries  any  further  into  this  subject. 
Bmrmmter  ai  SwiriM,  (reduetd  to  32*  P.J,  at  the  Smrvefor  Generate  Office,  Cal- 
euttUj  takeafrom  the  At,  Soc,  Journal,  vol.  h/or  the  year  1832. 


1832. 


January, .  • 
February, 
March,  . . 
April,  .... 
May,  .... 
June,  .... 
July,  .... 
August,  . . 
September, 
October,  .. 
November, 
December, 


Means.  In. 


30.051  ") 

29.943  ' 

29.865 

29.760 

29.664 

29.515 

29.489 

29.468 

29.650 

29.837 

29.997 

30.998  J 


Monthly 
Diff. 


Temperature 
of  Air. 


I 


108 
078 
105 
096 
149 
026 
021 
182 
187 
160 
001 


54.6 
61.2 
66.3 
74.9 
79.5 
80.8 
80.1 
80.0 
79.3 
74.7 
64.9 
55.8 


Monthly 
Difference. 


Vix.  a  2|  to  1000. 
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Iteply  to  \H  QveitUm, 

Having  attempted,  as  well  as  I  am  able,  to  satisfy  the  cariosity  of  the  Burmeat 
philosopher,  on  the  above  mentioned  points,  I  trust  I  may,  ia  retuni,  be  allowed  to 
put  a  query  or  two  to  him,  relating  to  the  moon,  as  well  at  to  ComeCa,  [whiefa  I 
should,  with  reference  to  his  question,  suppose  to  have  little  ooBoecCion  with  oat 
another,  because,  the  former  is  a  planet,  secondary  to,  or  dependeat  on,  tbe  earthy 
around  which,  she  describes  her  epicycloidal  course;  the  earth,  again,  being  de- 
pendent on  the  sun,  and  the  sun  appearing  to  govern  the  Comets,  as  thej  are  all 
believed,  or  found,  to  pass  round  him  ]  :  if  his  highness  cannot  answer  these  qacs- 
tions,  I  hope  that  some  other  person,  equally  anxious  for  such  invtstigatioBSa  will 
favour  me  by  doing  so. 

Q^Mtium  IH, 

Why  may  not  such  comets  as  we  know  of,  especially  those,  whidi  bare  crtremdy 
elongated  elliptical  orbits,  be  considered,  to  possess  two  centres  or  fbci  witkia 
their  orbits,  one  of  them  being  our  sun,  and  the  other,  any  other  sun,  or  star. 
Would  not  this  disposition,  supposing  it  to  have  been  adopted  all  over  the  oniverse, 
have  the  effect  of  keeping  the  numerous  systems  in  equilibrio,  the  comet  incessant- 
ly acting  as  a  link,  or  chain,  connecting  any  two  [or  more  ?]  of  these  systenM^witk 
the  neighbouring  ones  ? 

QitMiim  2nd, 

If  the  moon  have  no  atmosphere,  [as  is  asserted  by  astronomersj  how  is  it 
possible  to  account  for  the  distinct  view,  we  sometimes  obtain,  of  the  circular  dark 
part,  which  she  presenu  at  night ;  I  mean,  that  part  which  is  involved  in  shadow 
when  the  moon  is  in  either  her  first  or  her  last  quarter  ? 

QumtUm  3rd, 

Has  it  ever  been  ascertained,  in  what  proportk>n,  fluids  are  attracted,  by  the  saa 
and  moon,  [or  by  any  other  bodies,]  in  terms  of  tiietr  specific  gravities? 

Are  they,  or  are  they  not,  attracted,  inversely  as  the  cube  roots  of  their  speoiftc 
gravities  ;  the  distances  of  each  fluid,  from  the  centre  of  attraction,  being  eqaal  ? 
Can^  near  Calpie,  Jnnty  1833. 

I  am,  your  obedient  serrant, 

W.  BURT,  Bags. 
To  tbe  Secretary,  Phi.  Class,  Asiatic  Society,  Cakntta. 

[eUBOPRAN    BXTRACT8.] 

9.— Cove  ^f  Secanderiah,  nmr  Tairix, 

As  the  celebrated  Cave  of  Secanderiah,  resembling  the  Grotto  del  Cane  in  Italy, 
Was  only  distant  six  miles,  I  proceeded  to  the  village  of  Secanderiah,  situated  at 
the  mouth  of  a  Very  strong  defile,  formed  by  the  river  of  Sied>abad  ;  and  having 
procured  a  numerous  party  of  villagers  with  tools,  combustibles,  &c^  set  out 
determined  fully  to  examine  the  cave,  or  at  least  to  ascertain  to  what  extent  the 
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noxions  vapoar  existed;  we  also  took  some  fowls  to  see  the  eflfect  procured  on 
.tUerti.  After  a  fatiguing  walk  of  three  miles,  up  rocky  steep  rapines,  we  arrived 
atihe  entrance  qC  ihis  singular  cavern,  the  mouth  of  which  was  fifty  feet  wide  and 
thirfy  feet  high/ descending  very  rapidly  to  a  depth  of  thirty  feet.  - 
.  The  guides  set  fire  to  some  brushwood;  and  found  the  air  much  less  noxious 
tlMn  BSiial  ^  and  it  was  only  after  adeaccut  of  .^0  leet  that  we  felt  any  inconveni- 
ence.* We  -were  absolutely  standing  on  the  bones  of  some  aniuials  which  had 
peilShed   thc^re  upon  a  former  occasion ;  we  remarked  a  dog,  a  deer,  and    two 

.  HSxea.:  the  head  of  a  wolf  lay  at  some  distance.  We,  at  the  same  time,  put  to 
flight  h  gi^t  nnmber  of  pigeons,  who  build  in  the  roof  of  the  cave.  We  found 
that  fire  was  extinguished  at. a  few  feet  below  where  we  stood,  and  the  fowls  died 
in  half  a  minute.  The  sides- of  the  cave  had  many  marks  of  sulphur  in  powder 
atmongst  the  soft  sand  and  liuieatone,  which  were  ;iIso  strongly  coloured  with  iron. 
fThpugh  the :  fire  made  with  dry  brush-wood  and  thorns,  even  when  sprinkled  with 
Dai»htha,  wiU  instantly  .extiiiguished,  port. fires  and  fuses  burnt  nearly  the  same 
(ime  as  in  the  open  air.  I  was,  therefore,  eni^bled  to  fire  a  quantity  of  gunpowder 
at  the  very  bottom.  The  quantity  amounted"  to  several  pounds  at  the  time,  and 
that  repeated-  often,  had  the  effect  of  so  entirely  .-filling  the  cave  with  smoke,  that 
we'  could  no  longer  see  any  thing  at,  the  bottom.  On  again  throwing  in  some 
ibwls,  tb^  flodn  made  their  escape,  and  .fire  burnt  at  the  bottom.  I  would  not, 
however, "  allow  any  of  the  people  td'descepdy  whic^  they  appeared  willing  to  do ; 
a  dog  a)eo.  ran  in  and  returned  in.»  few.^jiu^V'  On  a  former  occasion,  when 
-  .  this  cave  was.visited  by  a  party  of  the-  MissjcTn,  accf>*mpanied  by  Mr.  Browne,  the 
cdebrs^ted  African  traveller,  fire  would  not  bdrn'two  feet  below  the  entrance,  and 
oi^tression  was  felt  close  at  the  nooUtb  oftl)e«ave.':  Mr.  Browne  entered  some 
paces  by 'holding  his  breath,  but  aa  Erfglish  ■  officer  httached  to  the  Mission  had 
nearly  perished  in  attempting  to  follow^  him.  He  was  iositantly  dragged  out,  and 
recovered  with  some  difficulty.  'In  the  wint«/«  (subsequently  to  my  second  visit) ^ 
.  \  nfUsr  a  strong  gale,  the  wind  from  the  N.;  W,4iadl>lowi^  for  some  days  directly  in* 

\t^  ihe  mouth  pf  the  cave  :  we  were  enlibleil  ti>  vi^iilk  all  prer  ii,  and  only  in  a  deep 
thble,  at  the.  bottom,  did  there  -eicist  any  ^noiiipu?  air.  Tuyere  a  fowl  died  in  two 
^inutes,  und  |rom  its  cries  appeared  tojmffer  tnu<!'li.  Afier  sixty  feet,  we  found 
the  cave  again : ascended,  and  curved  x  Hule  u»  iht^  rt^\it^.  ic  then  became  exceed- 

•tngly  narrow  ^and  very  low,'  fcf  ming  «  kind  tk  pa^tjigt*  whi«h>  did  not  allow  of 
)Mandtng  up;  we  coulcl'^ not  Mto 'tlife  tud  of  tW I h  ev^ii  Vi Li i  a. reflecting  lamp, 
isQd  none  of  na  felt  ■  inclined  to  pK^ai^te  -Che  <|i«M»^vcry; .  I  ltiv|l|  nonly  mentioned 
'iUcae  cirj^stances  to  .  proVe  \ko^..  miich  the  •.  extent  and  force  bf  the  vapour  are 

.  affected  by  the  state  of  the'  atmospheric,  «nd  by  jparticnUr  cih:uM^nces.  As  the 
ground  slopes  rapidly  front  ttif  ^month' of  the:  cavefn,.*both'4o.thQ  ravine  and 

'  inwards,  it  might  be  cleared  aw»y,Hwith"HtUe  diKciiltjr,  and  *  tlfe  heavy  noxious 
.  gaa  thus  allowed  to  pass  off;  but  with' the  exception '  of  forming  £  large  winter 
stable  for  sheep,  no  other  good  paqpoae' could  he  answered'  b^'it;  there  was 
formerly  a  human  skeleton,  which  h'atf'  been  remofted';  it  was  that  of  an  old  man 
in  the  village,  who,  tired  of  life,  took  this  Wa^r  of  ^nditig  his  ntisfry ;  the  pea3anta 
considered  the .  circnmstancea  of  the  cay^.bein^  accessible  little  short  of  a  mira- 
jcle,  but  were '  much  disappointed  at  npt.^nding .  the  treasure  said  to  have  been 
deposited  there  (ly  Alexander,  from  whom. li  derives  itiname.— Afon^AV  Tour. 

.  jour,  (f toy.  ^oc.  Ui.  6.  • 
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